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V. 


+5V High-Speed RS-232 Transceivers with 0.1 |jF Capacitors 


Model.No. Drivers.No. Receivers.Ext. Caps.Shutdown (No.*).Wakeup.TTL Tri-State ... Page 


SP200 . 

.5. 

.0. 

.4. 

.Yes (0). 

.No. 

.No. 

.1 

SP204 . 

.4. 

.0. 

.4. 

.No'. 

.No. 

.No. 

.1 

SP205 . 

.5. 

.5. 

. None . 

.Yes(O). 

.No. 

.Yes. 

.1 

SP205B. 

.5. 

.5. 

. None . 

.Yes (5). 


.Yes. 

.1 

SP206 . 

.4. 

.3. 

.4. 

.Yes (0). 

.No. 

.Yes. 

.1 

SP206B. 

.4. 

.3. 

.4. 

.Yes (3). 

. Yes. 

.Yes. 

.1 

SP207 . 

.5. 

.3. 

.4. 

. No. 

.No. 

.No. 

.1 

SP207B. 

.5. 

.3. 

.4. 

.Yes (3). 

.Yes. 

.Yes. 

.1 

SP208 .. 

.4. 

.4. 

.4. 

.No. 

.No. 

.No. 

.1 

SP211 . 

.4. 

.5. 

.4. 

.Yes (0). 

.No. 

.Yes. 

.1 

SP211B. 

.4. 

.5. 

.4. 

.Yes (5). 

. Yes. 

.Yes. 

.1 

SP213. 

.4. 

.5. 

.4. 

.Yes (2). 

. Yes. 

.Yes. 

.1 

+5V 400 kbps RS-232 Transceivers with 0.1 joF Capacitors 




Model. 

No. Drivers. 

.... No. Receivers... 


.. Shutdown (No.*).... 

.Wakeup. 

.TTL Tri-State . 

.. Page 

SP207H. 

.5. 

.3. 

.4... 

. No. 

.No. 

.No. 

.17 

SP207HB . 

.5. 

.3. 

.4. 

.Yes (3). 

. Yes. 

.Yes. 

.17 

SP211H. 

.4. 

.5. 

.4. 

.Yes (0). 

.No. 

.Yes. 

.17 

SP211HB . 

.4. 

.5. 

.4. 

.Yes (5). 

. Yes. 

.Yes. 

.17 

+5V/+12V Powered, Enhanced RS-232 Drivers/Receivers 










.TTL Tri-State . 


SP231A. 

. 2. 

.2. 

.2. 

.No. 

.No. 

.No. 

.iPC 

SP239A. 

. 3. 

.5. 

.2. 

.No. 

.No. 

.Yes. 

.iPC 

+5V Powered, Enhanced RS-232 Drivers/Receivers 





Model. 

No. Drivers. 

.... No. Receivers... 


.. Shutdown (No.*).... 

........ Wakeup. 

.TTL Tri-State . 

.. Page 

SP232A . 

. 2. 

.2. 

.4. 

.No. 

.No. 

.No. 

.IPC 

SP233A. 

. 2. 

.2. 


.No. 

.No. 

.No. 

.IPC 

SP310A. 

.2. 

.2. 

.4. 

.Yes (0). 

.No. 

.No. 

.IPC 


+5V Powered, Enhanced RS-232 Drivers/Receivers, with Receiver Enabie, Shutdown and Wakeup 


Model.. 


.... No. Receivers.. 


.... Shutdown (No.*). 



.. Page 

SP241C .. 

.3. 

.5.:. 

.4. 

.Yes (0). 

.Yes. 

.Yes. 

.IPC 

SP312A .. 

.2. 

.2. 

.4. 

.Yes (2). 

. Yes. 

.Yes. 

.IPC 

+5V Powered RS-232 Drivers/Receivers 






Model. 

.No. Drivers. 

.... No. Receivers.. 


_Shutdown (No.*). 

.Wakeup. 

.TTL Tri-State . 

.. Page 

SP230A.. 

. 5. 

.0. 

.4. 

.Yes (0). 

.No. 

.No. 

.IPC 

SP234A.. 

. 4. 

.0. 

.4. 

.No. 

.No. 

.No. 

.IPC 

SP235A .. 

. 5. 

.5. 

. None . 

.Yes (0). 

. No. 

.Yes. 

.IPC 

SP235B.. 

. 5. 

.5. 

. None . 

.Yes (5). 

.Yes. 

.Yes. 

.IPC 

SP236A.. 

. 4. 

.3. 

.4. 

.Yes (0). 

.No. 

.Yes. 

.IPC 

SP236B .. 

. 4. 

.3. 

.4. 

.Yes (3).. 

. Yes. 

.Yes. 

.IPC 

SP237A.. 

. 5. 

.3. 

.4. 

. No. 

.No. 

.No. 

.IPC 

SP238A.. 

. 4. 

.4. 

.4. 

.No. 

.No. 

.No. 

.IPC 

SP240A.. 

.;. 5. 

.5. 

.4. 

.Yes (0). 

.. No. 

.Yes. 

.IPC 

SP240B .. 

. 5. 

.5. 

.4. 

.Yes (5). 

. Yes. 

.Yes. 

.IPC 

SP241A.. 

. 4. 

.5. 

.4. 

.Yes (0). 

.No. 

.Yes. 

.IPC 

SP241B .. 

. 4. 

.5. 

.4. 

.Yes (5). 

..Yes. 

.Yes. 

.IPC 

RS-232/RS-422 Line Drivers/Receivers 






Model. 

.. No. RS-232 Ch. 

... No. RS-422 Ch. 

... Mode Select.... 

.Loopback Test....... 



.. Page 

SP301 .... 

.2. 

.2. 





.IPC 

SP302 . 

.4. 

.2. 

.Software. 

.Yes. 



.IPC 

Enhanced RS-232/RS-422 Line Drivers/Receivers 





Model. 

.. No. RS-232 Ch. 

... No. RS-422 Ch. 

... Mode Select.... 




.. Page 

SP304 .... 

.4. 

.2. 

.Software. 

.Yes. 



.IPC 


* Number of active receivers in Shutdown mode. 
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RS-232/AppleTalkT“ Serial Transceiver 

Model.No. RS-232 Drivers.No. RS-232 Receivers.Macintosh™ Port.Mode Select .... Page 

SP303 . 4.4. 1 .Software.I PC 


RS-422/RS423 Line Drivers/Receiver 

Model.No. RS-232 Drivers.No. RS423 Ch .Mode Select.Loopback Test. 

SP306 .2.2.Software.Yes. 

V.35 Transceiver 

Model.No. RS232 Drivers.No. RS-232 Receivers.No. V.35 Drivers.No. V.35 Receivers 

SP320 . 4.4.2.2 . 


Page 

.. IPC 


TL Tri-State.Page 

.Yes.27 


+5V Powered RS-232/RS-485 Line Driver/Receiver 

Model.No. RS-232 CH.No. RS-485 Ch.Mode Select.Loopback Test.. Page 

SP332 . 4.2.Software.Yes .39 

-I-5V Powered RS-232/AppieTaik™ Serial Transceivers 

Model.No. RS-232 Drivers.No. RS-232 Receivers 

SP333 . 4.4. 

-I-3.3V Powered EIA562 Line Drivers/Receivers 

Model.No. Drivers.No. Receivers.Shutdown (No.*).WakeUp.TTL Tri-State ... Page 

SP341 .3.5.Yes (0).Yes.Yes.IPC 


RS485/RS422 Half-Duplex Interface Transceivers 


Model.No. Drivers... 

... No, Receivers .... Shutdown (No.*) . 

.. Low Power.... 

... Low EMI. 


. Rcvr Enable.. 

.. Page 

SP481 . 1. 

. 1 .Yes . 





.61 

SP483 . 1 . 






.61 

SP485 . 1 . 

. 1 . No . 

. Yes . 

. No . 


. Yes . 

.61 


Mode Select.Macintosh^** Port Page 

... Software . 1 .49 


RS>485/RS-422 Line Drivers 


Model.No. Drivers. 

SP486 . 4. 

SP487. 4. 

RS-485/RS-422 Line Receivers 

Model.No. Receivers. 

SP488 . 4. 

SP489. 4. 


Driver Enable 

.... Common .... 
. Independent.. 


Receiver Enable 

.Common. 

.Dual Pair. 


Page 

...IPC 

...IPC 


Page 

...IPC 
... IPC 


RS-485 Full-Duplex Interface Transceivers 

Model.No. Drivers.No. Receivers.Shutdown 

SP490 . 1 .1 . No 

SP491 . 1 .1. No 

RS-485/RS-422 Line Drivers/Receivers 

Model.No. Drivers.No. Receivers. 

SP495 . 4.4. 


.. Low Power. 

.Yes. 

.Yes. 

.Driver Enable. 

.No. 

.Yes. 

.Rcvr Enable... 

. No. 

. Yes . 

.. Page 
.69 

.69 

Driver Enable ..... 

. Independent. 

.Rcvr Enable. 

. Independent . 


... Page 
. 77 


Multi-Protocol/Multi-Mode Serial Line Drivers/Receivers 

Model.Protocols.Drivers.Receivers.Internal V.35 Terminator.Tri-State Control.Page 

SP501 .11.6.7.No.Driver.IPC 

SP502 . 6.6.7.No.Driver...IPC 

SP503 . 6 . 7.7.No.Driver ..83 

SP504 . 8.7.7.Yes. Driver/Receiver .125 


CMOS Asynchronous to Synchronous Converter 


Model.Page 

MAS7838 ... IPC 

* Number of active receivers in Shutdown mode. 
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EIA STANDARDS 
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SERIAL PROTOCOL REFERENCE TABLE 


Commonly-Used Data Communications Interfaces'^ 



Shield 


Transmitted 

Data 


Received 

Data 


Request To Send DTE 


Clear To Send DCE 


DCE Ready (DSR) DCE 


DTE Ready (DTR) DTE 


Signal Ground 


Recv. Line 
Sig. Det. (DCD) 


Trans. Sig. Elemt. 
Timing 


Recv. Sig. Eiemt. 
Timing 


Locai Loopback 


Remote Loopback 


Ring indicator 


Trans. Sig. Eiemt. 
Timing 


Test Mode 


Table ©Copyright 1992 METACOMP Incorporated; used with permission 

* Pins are specified in ISO 2593 but are not included in CCITT v.35 

f When hardware flow control is required, Circuit 105 may take on the 
functionality of Circuit 133. 

Some less-commonly used signals are not shown. METACOMP and SIPEX 
make no representation as to the accuracy or reliability of the information 
provided herein. 


MEmCOMP 


„NNJJDDZyflLFB 

5000000000 

LL FF BB X T N J D 

00000000 

^ MM HH CC Y U P K E A 


00000000 


1 7 13 

0000000000000 
\ 000000000000 i 

V 14 _lio_ 25 j 

RS-232 & EIA-530 Connector 

DTE Connector Face — DB-25 Pin Male 


1 5 10 15 19 

0000000000000000000 
000000000000000000 I 

\20_ 25 30 33 _^ 

RS-449 Connector 

DTE Connector Face — DB-37 Pin Male 


Interchange Voltage States 


Notation 


Positive 


BinaryState 

1 

0 

Signal Condition 

Marking 

Spacing 

Function 

Off 

On 



EIA*561 Connector 

Equip. Connector Face 
hJ- 45 8 Pin Female 


EIA-S74 Connector 

DTE Connector Face 



































































































SP200/204/205/206/207/208/211/213 



SIGNAL PROCESSING EXCELLENCE 


+5VHigh-SpeedRS-232Transceiverswith0.1|aFCapacitors 


■ 0.1|liF External Charge Pump Capacitors 

■ 120Kbps Data Rate 

■ Standard SOIC and SSOP Packages 

■ Multiple Drivers and Receivers 

■ Single 5V Supply Operation 

■ 1|liA Shutdown Mode 

■ WakeUp Feature in Shutdown Mode 

■ Tri-State Receiver Outputs 

■ Meets All RS-232 and V.28 Specifications 

■ Improved Driver Output Capacity for Mouse 
Applications 

■ ±10KV ESD Protection* 



DESCRIPTION... _ 

The SP200 Series are multi-channel RS-232 line transceivers in a variety of configurations to 
fit most communication needs. All models in this Series feature low-power CMOS construction 
and SIpex-patented (5,306,954) on-board charge pump circuitry to generate the ±1OV RS-232 
voltage levels, using 0.1 p.F charge pump capacitors to save board space and reduce circuit cost. 
TheSP200, SP205, SP206, SP207B, SP211 and SP213 models feature a low-power shutdown 
mode, which reduces power supply drain to 1 |iA. A WakeUp function keeps the receivers active 
in the shutdown mode. 


Model 

Number of RS'232 

No. of Receivers 
Active in Shutdown 

No. of Externai 
0.1 |jF Capacitors 

Shutdown 

WakeUp 

TTL Tri-State 

Drivers 

Receivers 

SP200 

5 

0 

0 

4 

Yes 

No 

No 

SP204 

4 

0 

0 

4 

No 

No 

No 

SP205 

5 

5 

0 

None 

Yes 

No 

Yes 

SP205B 

5 

5 

5 

None 

Yes 

Yes 

Yes 

SP206 

4 

3 

0 

4 

Yes 

No 

Yes 

SP206B 

4 

3 

3 

4 

Yes 

Yes 

Yes 

SP207 

5 

3 

0 

4 

No 

No 

No 

SP207B 

5 

3 

3 

4 

Yes 

Yes 

Yes 

SP208 

4 

4 

0 

4 

No 

No 

No 

SP211 

4 

5 

0 

4 

Yes 

No 

Yes 

SP211B 

4 

5 

5 

4 

Yes 

Yes 

Yes 

SP213 

4 

5 

2 

4 

Yes 

Yes 

Yes 


Table 1. Model Selection Table 

*All driver outputs and receiver inputs characterized per MIL-STD-883C Method 3015.7 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device 
at these or any other above those indicated in the operation 
sections of the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended periods of time 
may affect reliability. 

.+6V 

V*.(V(;c - 0.3V) to +13.2V 

V-. 13.2 V 

Input Voltages 

T„.-0.3Vto(V^+0.3V) 

R,n. ±20V 

Output Voltages 

Tout ......(V^ +0.3V) to (V-, ^.3V) 

Rout .^.3V to (V^o+0.3V) 

Short Circuit Duration on T^^t .Continuous 

Power Dissipation 

Plastic DIP. 375m\A/ 

(derate 7mW/°C above +70°C) 

Small Outline. 375mW 

(derate 7mW/°C above +70°C) 


SPECIFICATIONS 

Vpo at nominal ratings; O.lpF charge pump capacitors; T^,,^ to T^^^, unless otherwise noted. 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

CONDITIONS 

TTL INPUTS 





T„, EN, SD 

Logic Threshold 






V,u 



0.8 

Volts 


V,H 

2.0 



Volts 


Logic Pullup Current 


15 

200 

pA 

T„ = 0V 

Data Rate 



120 

Kbps 

C, = 2,500pF, R, = 3KO 

TTL OUTPUTS 






Compatibility 


ITL/CMOS 



VoL 



0.4 

Volts 

lo,, = 3.2mA; V,, = +5V 

VoH 

3.5 



Volts 


Leakage Current 


0.05 

±10 

pA 

EN = V,,;0V<Ro^SV,,; 






T, = +25°C 

RS-232 OUTPUT 






Output Voltage Swing 

±5 

±7 


Volts 

All transmitter outputs loaded 






with 3KO to ground 

Output Resistance 

300 



Ohms 

V = ov- V = ±2V 

Output Short Circuit Current 


±25 


mA 

Infinite duration 

RS-232 INPUT 






Voltage Range 

-15 


+15 

Volts 


Voltage Threshold 






Low 

0.8 

1.2 


Volts 

Vcc = 5V,T, = +25°C 

High 


1.7 

2.4 

Volts 

Vcc = 5V,T, = +25°C 

Hysteresis 

0.2 

0.5 

1.0 

Volts 

Vcc = +5V 

Resistance 

3 

5 

7 

m 

±15V; T^ = +25°C 

DYNAMIC CHARACTERISTICS 





Propagation Delay 


1.5 


ps 

RS-232-to-TTL 

Instantaneous Slew Rate 



30 

V/ps 

Cl = 50pF, Rl = 3-7KQ; 






T^ = +25°C 

Transition Region Slew Rate 


5 


V/ps 

Cl = 2,500pF, Rl = 3KO; 






measured from +3V to -3V 






or -3V to +3V 

Output Enable Time 


400 


ns 


Output Disable Time 


250 


ns 





2 











































SPECIFICATIONS 

at nominal ratings; 0.1 nF charge pump capacitors; to T^, unless otherwise noted. 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

POWER REQUIREMENTS 

V 

^ SP200, SP205, SP207 an 

All other parts 

^CC 

Shutdown Current 

1 SP207B 
4.75 
4.50 

5.00 

5.00 

4 

20 

1 

5.25 

5.50 

10 

10 

Volts 

Volts 

mA 

mA 

pA 

ENVIRONMENTAL AND MECHANICAL 



Operating Temperature 





Commercial, -C 

0 


+70 

°C 

Extended, -E 

-40 


+85 

°C 

Storage Temperature 

-65 


+125 

°c 

Package 





-A 

Shrink (SSOP) small outline 

-T 

Wide (SOIC) small outline 

1 1 1 


CONDITIONS 


= +25°C 

No load; = ±10% 

All transmitters = 3K£1 
T. = +25°C 



Transmitter Output 
R=3KQ, C=5,000pF 



Transmitter Output 
R=3KQ, CL=2,500pF 


-i 
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PINOUT 


T4OUT T,OUT 

T5IN T2OUT 

NC TalN 

SD T,IN 

T5OUT GND 

'r4lN Vcc 

T3IN Ci+ 

V- V+ 

Ca" 

TTk C2+ 


I T3OUT 
T4OUT 
T4IN 
T3IN 

C 2 - 

C2+ 


I R 3 IN 
R3OUT 
T5IN 
SD 
EN 

T5OUT 

R4IN 

R4OUT 

T4IN 

T3IN 

R5OUT 

R5IN 


‘24~t R 3 IN 
R3OUT 
Si T5IN 


T5OUT 

R4IN 

j 2 J R 4 OUT 
^ T4IN 
^ T3IN 
^ R 5 OUT 
S RsIN 



T40UT 

T3OUT 

R2IN 

TiOUT 

R20UT 

T2OUT 

SD 

R1IN 

EiJ 

R1OUT 

T4iN 

TgIN 

T3IN 

T1IN 

R3OUT 

GND 

R3IN 

Vcc 

V- 

Ci+ 

C2- 

v+ 

C2+ 

Cl- 



^ T4OUT 
R2IN 

22J R2OUT 
Kl SD 


Tfl R3OUT 

m R 3 IN 


T3OUT 
T1OUT 
T 2 OUT r3~ 
R 1 IN 
R 1 OUT 
T 2 IN 
T1IN 
GND 

Voc l^T 
Ci+ [J^ 
V+ 

c - ng; 


! T4 0UT 
R 2 IN 
R2OUT 
T 5 IN 
T 5 OUT 
T4IN 
T3IN 
R3OUT 
R3IN 

C2- 

C2+ 



T40UT 

Tg OUT 

NC 

T1OUT 

T5IN 

RgtN 

SHUTDOWN (SD) 

RgOUT 

EN 

T1IN 

T5OUT 

R1OUT 

NC 

R1IN 

T4IN 

GND 

T3IN 

Vcc 

R3OUT 

Ci+ 

R3IN 

v-f- 

V- 

Cl- 

C2- 


C2+ 



! T3 0ut 
R 3 IN 
R 3 OUT 
T 4 IN 
T4OUT 
T3IN 
T2IN 
R4OUT 
R4IN 

C 2 - 

C 2 + 


4 





PINOUT 




T3OUT 

T1OUT 

T2OUT 

R2IN 

R2OUT 

T2IN 

T,iN [;^ 
R,OUT 
R1IN 
GND 
Vco 

ci+ Qg; 

V+ ( 2 ; 
cr ru~ 



T40UT 

R3IN 

R30UT 

SHUTDOWN (sb) 

EN 

R4iN 

R4OUT 

T4IN 

T3IN 

R5OUT 

R5IN 

V- 

C2- 

C2+ 


FEATURES... 

The SP200 Series multi-channel RS-232 line 
transceivers provide a variety of configurations 
to fit most communication needs, especially 
those applications where ± 12V is not available. 
All models in this Series feature low-power 
CMOS construction and Sipex-proprietary on¬ 
board charge pump circuitry to generate the 
±10V RS-232 voltage levels. The ability to use 
0.1 pF charge pump capacitors saves board space 
and reduces circuit cost. Different models within 
the Series provide different driver/receiver com¬ 
binations to match any application requirement. 

The SP200, SP205, SP206, SP207B, SP211 
and SP213 models feature a low-power shut¬ 
down mode, which reduces power supply drain 
to 1 pA. The WakelJp function keeps the receiv¬ 


ers active in the shutdown mode, unless disabled 
by the EN pin. Models with -B suffix are 
equipped with the WakelJp function. 

Models in the Series are available in 28-pin SO 
(wide) and SSOP (shrink) small outline pack¬ 
ages. Devices can be specified for commercial 
(0°C to +70°C) and industrial/extended (-40°C 
to +85°C) operating temperatures. 

THEORY OF OPERATION 
Charge-Pump 

The charge pump is a Sipex-patented design 
(5,306,954) and uses a unique approach com¬ 
pared to older less-efficient designs. The charge 
pump still requires four external capacitors, but 
uses a four-phase voltage shifting technique to 
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attain symmetrical lOV power supplies. Figure 
3a shows the waveform found on the positive 
side of capcitor C 2 , and Figure 3b shows the 
negative side of capcitor C 2 . There is a free- 
running oscillator that controls the four phases 
of the voltage shifting. A description of each 
phase follows. 

Phase 1 

—Vgg charge storage —During this phase of the 
clock cycle, the positive side of capacitors 
and are initially charged to +5V. C + is then 
switched to ground and the charge in Cj" is 
transferred to C~. Since € 2 ^ is connected to 
+5 V, the voltage potential across capacitor C, is 
now lOV. 

Phase 2 

— Vgg transfer — Phase two of the clock con¬ 
nects the negative terminal of C 2 to the 
storage capacitor and the positive terminal of C 2 
to ground, and transfers the generated -lOV to 
C 3 . Simultaneously, the positive side of capaci¬ 
tor C j is switched to +5 V and the negative side 
is connected to ground. 

Phase 3 

— Vpp charge storage — The third phase of the 
clock is identical to the first phase — the charge 


transferred in Cj produces -5V in the negative 
terminal of C^, which is applied to the negative 
side of capacitor C^. Since is at -i-5V, the 
voltage potential across is lOV. 

Phase 4 

— VpD transfer — The fourth phase of the clock 
connects the negative terminal of to ground, 
and transfers the generated lOV across to C^, 
the Vj 3 j 3 storage capacitor. Again, simultaneously 
with this, the positive side of capacitor is 
switched to -i-5V and the negative side is con¬ 
nected to ground, and the cycle begins again. 

Since both and V" are separately generated 
from in a no-load condition and V“ will 
be symmetrical. Older charge pump approaches 
that generate V“ from will show a decrease in 
the magnitude of V" compared to due to the 
inherent inefficiencies in the design. 

The clock rate for the charge pump typically 
operates at 15kHz. The external capacitors can 
be as low as 0.1 pF with a 16V breakdown 
voltage rating. 

The SP200 Series devices are made up of three 
basic circuit blocks — 1 ) transmitter/driver, 2 ) 
receiver and 3) the Sipex-proprietary charge 
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pump. Each model within the Series incorpo¬ 
rates variations of these circuits to achieve the 
desired configuration and performance. 

Transmitter/Driver 

The drivers are inverting transmitters, which ac¬ 
cept either TTL or CMOS inputs and output the 
RS-232 signals with an inverted sense relative to 
the input logic levels. Typically, the RS-232 out¬ 
put voltage swing is ±9V with no load, and ±5V 
minimum with full load. The transmitter outputs 
are protected against infinite short-circuits to 
ground without degradation in reliability. The 
drivers of the SP200, SP205, SP205B, SP206, 
SP206B, SP207B, SP211, SP211B and SP213 
can be tri-stated by using the SHUTDOWN 
function. 

In the “power off’ state, the output impedance will 
remain greater than 300 ohms, again satisfying the 
RS232 specifications. Should the input of the 


driver be left open, an internal 400Kohm pullup 
resistor to forces the input high, thus commit¬ 
ting the output to a low state. The slew rate of the 
transmitter output is internally limited to a maxi¬ 
mum of 30V/ps in order to meet the EIA standards 
(EIA RS-232D 2.1.7, Paragraph 5). The transition 
of the loaded output from high to low also meets 
the monotonicity requirements of the standard. 

Receivers 

The receivers convert RS-232 input signals to 
inverted TTL signals. Since the input is usually 
from a transmission line where long cable lengths 
and system interference can degrade the signal, 
the inputs have a typical hysteresis margin of 
SOOmV. This ensures that the receiver is virtu¬ 
ally immune to noisy transmission lines. Should 
an input be left unconnected, a 5Kohm pulldown 
resistor to ground will commit the output of the 
receiver to a high state. 
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SHUTDOWN MODE 

The SP200, SP205, SP205B, SP206, SP206B, 
SP207B, SP211, SP211B and SP213 all feature 
a control input which will disable the device and 
reduce the power supply current to less than 
lOpA, making the parts ideal for battery-pow¬ 
ered systems. In the “shutdown” mode the re¬ 
ceivers and transmitters will both be tri-stated. 
The output of the charge pump will discharge 
to and the V“ output will discharge to 
ground. Products with the WakeUp function can 
enable or disable the receivers during shutdown. 

For complete shutdown to occur and the lOpA 
power drain to be realized, the following condi¬ 
tions must be met: 

SP200, SP205/B, SP206/B, SP207B and SP211/B: 

• 4-5V must be applied to the SD pin 

• ENABLE must be either OV, -I-5.0V or not 
connected 

• the transmitter inputs must be either +5.0V 
or not connected 

• must be -i-5V 

• Receiver inputs must be >0V and <-t-5V 


SD 

EN 

SP213 0nly 

Power 

Up/Down 

Receiver 

Outputs 


EN 

0 

0 

1 

1 

Up 

Enable 

0 

1 

1 

0 

Up 

Tri-state 

1 

0 

0 

1 

Down 

Enable 

1 

1 

0 

0 

Down 

Tri-state 


Table 2. Wake-Up Truth Table 


SP213: 

• OV must be applied to the SD pin 

• ENABLE must be either OV, +5.0V or not 
connected 

• the transmitter inputs must be either -1-5.0V 
or not connected 

• V^^ must be +5V 

• Receiver inputs must be >0V and <+5V 


ENABLE 

The SP205/B, SP206/B, SP207/B, SP211 and 
SP213 all feature an enable input, which allows 
the receiver outputs to be either tri-stated or 
enabled. This can be especially useful when the 
receiver is tied directly to a microprocessor data 
bus. For the SP205/B, SP206/B, SP207/B and 
SP211, enable is active low; that is, OV applied 
to the ENABLE pin will enable the receiver 
outputs. For the SP213, enable is active high; 
that is, +5V applied to the ENABLE pin will 
enable the receiver outputs. 


WAKEUP FUNCTION 

The SP205B, SP206B, SP207B, SP211B and 
SP213 have a wake-up feature that keeps two or 
more receivers in an enabled state when the 
device is in the shutdown mode. The SP213 has 
two receivers active (R^ and R^), while the 
SP205B, SP207B and SP211B have all receiv¬ 
ers active during shutdown. With only the re¬ 
ceivers active during shutdown, the devices 
draw S-lOpA of supply current. 
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A typical application of this function would be 
where a modem is interfaced to a computer in a 
power-down mode. The ring indicator signal 
from the modem could be passed through an 
active receiver in the SP2XXB/SP213 that is 
itself in the shutdown mode. The ring indicator 
signal would propagate through the SP2XXB/ 
SP213 to the power management circuitry of the 


computer to power up the microprocessor and 
the SP2XXB/SP213 drivers. After the supply 
voltage to the SP2XXB/SP213 reaches +5.0V, 
the SHUTDOWN pin can be disabled, taking 
the SP2XXB/SP213 out of the shutdown mode. 

All receivers that are active during shutdown 
maintain 500mV (typ.) of hysteresis. 


POWER UP WITH SD ACTIVE (Charge pump in shutdown mode) 
*0 (POWERUP) 


+5V 


R 


OUT 


ov 



DATA VALID 

I 

^ -tWAIT-►! 



ENABLE 

SD 

DISABLE 


POWER UP WITH SD DISABLED (Charge pump in active mode) 
*0 (POWERUP) 


+5V--V I y- 

Rout _^ DATA VALID 

ov 


ENABLE 

SD 

DISABLE 


ENABLE 


EXERCISING WAKE-UP FEATURE 
to (POWERUP) 


+5V - 


R 


OUT 


OV 


~^X^~DATA VALID~)>(7dATA VALID^X^^' 


DATA VALID 


SD 


◄ - ►'tENABLE 


DISABLE 


◄ - >-itENABLE 


X 


M - >-iiENABLE 


ENABLE 


X 


DISABLE 


^ - twAIT-► 

Vcc = +5V ±10%; Ta = 25°C 

twAiT = 2ms typical, Sms maximum 

^ENABLE = typical, 2ms maximum 


Figure 6. Wake-Up Timing 


Cir>Av 

^ Corpofatton^ 


9 


















Specification 

RS-232D 

RS-423A 

RS-422 

RS-485 

RS-562 

Mode of Operation 

Singie-Ended 

Singie-Ended 

Differentiai 

Differentiai 

Single-Ended 

No. of Drivers and Receivers 
Ailo\A/ed on One Line 

1 Driver 

1 Receiver 

1 Driver 

10 Receivers 

1 Driver 

10 Receivers 

32 Drivers 

32 Receivers 

1 Driver 

1 Receiver 

Maximum Cabie Length 

50 feet 

4,000 feet 

4,000 feet 

4,000 feet 

C < 2,500pF @ <20Kbps; 
CS1,000pF @ >20Kbps 

Maximum Data Rate 

20Kb/s 

tOOKb/s 

lOMb/s 

lOMb/s 

64Kb/s 

Driver output Maximum Voitage 

±25V 

±6V 

-0.25V to +6V 

-7Vto+12V 

-3.7V to +13.2V 

Driver Output Signai Levei 
Loaded 

Unioaded 

±5V 

±15V 

±3.6V 

±6V 

±2V 

+5V 

±1.5V 

±5V 

±3.7V 

±13.2V 

Driver Load impedance 

3-7Kohm 

450 ohm 

100 ohm 

54 ohm 

3-7Kohm 

Max. Driver Output Current 
(High impedance State) 

Power On 

Power Off 

Vmax/300 

lOOfiA 

±100pA 

1+ 1+ 

o o 
o o 


Siew Rate 

30V/|xs max. 

Controis Provided 



30V/|is max. 

Receiver input Voitage Range 

±15V 

±12V 

-7V to +7V 

-7Vt0+12V 

±15V 

Receiver input Sensitivity 

±3V 

±200mV 

±200mV 

±200mV 

+3V 

Receiver input Resistance 

3-7Kohm 

4Kohm min. 

4Kohm min. 

12Kohm min. 

3-7Kohm 


Table 3. EIA Standard Definitions 


EIA STANDARDS 

The Electronic Industry Association (EIA) de¬ 
veloped several standards of data transmission 
which are revised and updated in order to meet 
the requirements of the industry. In data pro¬ 
cessing, there are two basic means of communi¬ 
cating between systems and components. The 
RS-232 standard was first introduced in 1962 
and, since that time, has become an industry 
standard. 

The RS-232 is a relatively slow data exchange 
protocol, with a maximum baud rate of only 
20Kbaud, which can be transmitted over a maxi¬ 
mum copper wire cable length of 50 feet. The 
SP200 through SP213 Series of data communi¬ 
cations interface products have been designed 


to meet both the EIA protocol standards, and the 
needs of the industry. 

±10KV ESD PROTECTION 
The SP200 Series is equipped with Sipex-pro- 
prietary ESD protection circuitry on all RS-232 
inputs and outputs. The SP200 Series has been 
characterized using MIL-STD-883C Method 
3015.7 Human Body Model. Each device in the 
family can withstand up to ±10KV of static 
discharge on all RS-232 inputs and outputs. All 
other pins of each device will maintain > ±2KV 
of ESD protection. 
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TYPICAL APPLICATION CIRCUITS 


^ RaOUT 
y^R^OUT 


* Vco 

c,- 

Cg + 

SP208 

C 2 - 

"1 — ^- 

> > 




OHM 



O.HM 

Sj 


■Bki'5 

OHM 


_ 


-oiO 

L_ 



L-AWVn 

SKOHM 


I— V\AA-v 

SKOHM *»’ 


SKOHM **■ 


SKOHM *• 


I ( ° 

-T3OUT gJ 


— RjIN ^ 

23 o .M I « 


^T4 in — 

f R, OUT — 
CO 

tr 5 

5^ Ra OUT — 


Voc 

c,- 

C2+ 

SP211 

C2- 

V + 

V- 

“Bsijo 

OHM 

w—n 



OHM 

w-^ 



O.HM 

* 

^Tj^ 

P?^ 

“B^ 

OHM 
W—J 

P?>10r 


L_ 



1—WWn 

SKOHM 


L-AW/n 

SKOHM * 


SKOHM - 


SKOHM - 

13^ 

L^MVn 

SKOHM - 


-TjOUT t 


-T 3 OUT 


— R 4 IN 52 


el^ T o.iiifJT” * Vcc 

* 6.3V -Q4 ^ _ 


o.imf_ 1 ± SP211B 

16 V -r,. 

Ca -. 

T*ipqKOHM 


O.lpF 

6.3V I 0.1 


1= It41N^ 


RzOur 


^ R40UT* 


^Receivers active during shutdown ^ 
GND 


t V^4lN^^ 

f Ri OUT — 

H I-^ 

2 R2OUT 

R 3 OUT — 

^ R 4 OUT*— 

\ R5OUT* —■•q<3 

‘Receivers active during shutdown 


Vco 

Cl- 

Cg + 

SP213 

03- 

V + 

V- 


pHM 


"B^ 

.OHM ^ 


“B^ 

ficHM ^ 


"B^ 

,OHM 


-0^ 

L 



IL-aaw 

1 SKOHM 

- 1 . 

,3v 




" 1—^/VW 

1 SKOHM 

"I 




• 0^ 

I SKOHM 

■X 

,3^ 




1 SKOHM 

“I 


SKOHM 

■a. 


r o 

— T3OUT fv 


— R2 IN p 

3 

— RglN I - 

I <M 

CO 

CM 

^ R 4 IN* (h 
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ORDERING INFORMATION 


RS-232 Transceivers 

Model.Drivers. 

Receivers. 

.Temperature Range. 

.Package Type 

SP207CA .. 

. 5 . 

. 3 . 

. 0°C to +70°C . 

. 24-pin SSOP 

SP207CP... 

. 5 . 

. 3 . 

. 0°C to +70°C. 

.24-pin Plastic DIP 

SP207CT... 

.5. 

.3. 

.0°C to +70°C. 

.24-pin SOIC 

SP207EA... 

.5. 

.3. 

.-40°C to +85°C. 

. 24-pin SSOP 

SP207EP... 

. 5 . 

. 3 ... 

. -40°C to +85°C . 

. 24-pin Plastic DIP 

SP207ET... 

. 5 . 

. 3 . 

. -40°C to +85°C . 

. 24-pin SOIC 

SP208CA .. 

.. 4 . 

. 4 . 

. 0°C to +70°C . 

. 24-pin SSOP 

SP208CP... 

. 4 . 

. 4 . 

. 0°C to +70°C . 

. 24-pin Plastic DIP 

SP208CT... 

. 4 . 

. 4 . 

.. 0°C to +70°C . 

. 24-pin SOIC 

SP208EA... 

. 4 . 

. 4 . 

. -40°C to +85°C .. 

. 24-pin SSOP 

SP208EP... 

. 4 . 

. 4 . 

. -40°C to +85°C . 

.24-pin Plastic DIP 

SP208ET... 

.4... 

.4. 

.-40°C to +85°C. 

.24-pin SOIC 

RS-232 Transmitters 

Model.Drivers. 

Receivers. 

.Temperature Range...... 

.Package Type 

SP204CP... 

. 4 . 

. 0 . 

. 0°C to +70°C . 

. 16-pin Plastic DIP 

SP204CT... 

. 4 .. 

. 0 . 

. OX to +70X . 

. 16-pin SOIC 

SP204EP... 

. 4 . 

. 0 . 

. -40X to +85X . 

. 16-pin Plastic DIP 

SP204ET... 

. 4 .. 

. 0 . 

. -40X to +85X . 

. 16-pin SOIC 

RS-232 Transmitters with Low- 

-Power Shutdown: 


Model. 

.. Drivers. 

Receivers. 


.Package Type 

SP200CP... 

. 5 . 

. 0 . 

. ox to +70X . 

. 20-pin Plastic DIP 

SP200CT... 

. 5 . 

. 0 . 

. OX to +70X . 

. 20-pin SOIC 

SP200EP... 

. 5 . 

. 0. 

.-40X to +85X. 

.20-pin Plastic DIP 

SP200ET... 

.5. 

.0 . 

. -40X to +85X . 

. 20-pin SOIC 

RS-232 Transceivers with Low-Power Shutdown and Tri-state Enabie: 

Model. 

.. Drivers.. 

Receivers. 



SP205CP.. 

. 5 ... 

. 5 . 

. OX to +70X .. 24-pin Plastic Double-Width DIP 

SP205EP.. 

. 5 . 

. 5 . 

. -40X to +85X .. 24-pin Plastic Double-Width DIP 

SP206CA . 

. 4 . 

. 3 . 

. OX to +70X . 

. 24-pin SSOP 

SP206CP.. 

. 4 . 

. 3 . 

. 0Xto+70X . 

. 24-pin Plastic DIP 

SP206CT.. 

. 4 . 

. 3 . 

. 0Xto+70X . 

. 24-pin SOIC 

SP206EA.. 

. 4 . 

. 3... . 

. -40X to +85X . 

. 24-pin SSOP 

SP206EP.. 

. 4 . 

. 3. . 

. -40X to +85X. 

.24-pin Plastic DIP 

SP206ET.. 

.4. 

. 3 . 

. -40X to +85X . 

. 24-pin SOIC 

SP211CA . 

. 4 . 

. 5 . 

. OX to +70X . 

. 28-pin SSOP 

SP211CT.. 

. 4 . 

. 5 . 

. OX to +70X . 

. 28-pin SOIC 

SP211EA.. 

. 4 . 

. 5 . 

. ^OX to +85X . 

. 28-pin SSOP 

SP211ET . 

. 4 . 

. 5 . 

. -40X to +85X . 

. 28-pin SOIC 
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ORDERING INFORMATION 


RS-232 Transceivers with Low-Power Shutdown, Tri-state Enable, and 
Wake-Up Function: 

Model . 

Drivers 


.... Temperature Range . 


SP205BCP . 

.5. 

5, with 5 active in Shutdown... 

.0°C to +70°C ... 24-pin Plastic Double-WidthDIP 

SP205BEP . 

.5. 

5, with 5 active in Shutdown... 

... -40°C to +85°C .. 24-pin Plastic Double-Width DIP 

SP206BCA . 

.4. 

3, with 3 active in Shutdown... 

.0°C to +70°C. 

.24-pin SSOP 

SP206BCP . 

.4. 

3, with 3 active in Shutdown... 

..0°C to +70°C. 

.24-pin Plastic DIP 

SP206BCT . 

.4. 

3, with 3 active in Shutdown... 

.0°C to +70°C. 

.24-pin SOIC 

SP206BEA . 

.4. 

3, with 3 active in Shutdown... 

...-40°Cto +85°C. 

.24-pin SSOP 

SP206BEP . 

.4. 

3, with 3 active in Shutdown... 

...-40°Cto+85°C. 

.24-pin Plastic DIP 

SP206BET.. 

.4. 

3, with 3 active in Shutdown... 

... -40°C to +85°C. 

.24-pin SOIC 

SP207BCA . 

.5. 

3, with 3 active in Shutdown... 

.0°C to +70°C. 

.28-pin SSOP 

SP207BCT . 

.5. 

3, with 3 active in Shutdown... 

.0°C to +70°C. 

.28-pin SOIC 

SP207BEA . 

.5. 

3, with 3 active in Shutdown... 

...^0°Cto+85°C. 

.28-pin SSOP 

SP207BET.. 

.5. 

3, with 3 active in Shutdown... 

... -40°C to +85°C . 

.28-pin SOIC 

SP211BCA . 

.4. 

5, with 5 active in Shutdown... 

.0°C to +70°C. 

.28-pin SSOP 

SP211BCT . 

.4. 

5, with 5 active in Shutdown... 

.0°C to +70°C. 

.28-pin SOIC 

SP211BEA . 

.4. 

5, with 5 active in Shutdown... 

...-40°Cto+85°C. 

.28-pin SSOP 

SP211BET.. 

.4. 

5, with 5 active in Shutdown... 

... -40°C to +85°C. 

.28-pin SOIC 

SP213CA.... 

.4. 

5, with 2 active in Shutdown... 

. 0°C to +70°C. 

.28-pin SSOP 

SP213CT.... 

.4. 

5, with 2 active in Shutdown... 

.0°C to +70°C. 

.28-pin SOIC 

SP213EA.... 

.4. 

5, with 2 active in Shutdown... 

...-40°Cto+85°C. 

.28-pin SSOP 

SP213ET.... 

.4. 

5, with 2 active in Shutdown... 

...-40°Cto+85°C. 

.28-pin SOIC 
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SP207H/SP211H 


+5V 400 kbps RS-232Trads6eh/^ 


■ Single 5V Supply Operation 

■ 0.1 jxF External Charge Pump Capacitors 

■ 400kbps Data Rate 

■ Standard SOIC and SSOP Packages 

■ SP207H - Five (5) Drivers and Three (3) 
Receivers 

SP211H - Four (4) Drivers and Five (5) 
Receivers 

■ IjxA Shutdown Mode 

■ WakeUp Feature in Shutdown Mode 

■ Tri-State Receiver Outputs 

■ Ideal for V.34 and High Speed RS-232 
Type Applications 

DESCRIPTION... 


w <§■ 




The SP207H and SP211H are multi-chanhpl i^S-232line transceivers configured to fit most 
communication needs. The "H" series is basei[ioh;Sip6x's SP200 Series transceivers and has 
been enhanced for speed. The data rate Is improvedtqjsver 400kbps which easily meets the 
230.4kbps data rates for V.34. The SI^207H and SP211H use the same on-board charge pump 
to provide ±10V voltage levels, usiq§.^t^^ charge pump capacitors to save board space and 
reduce circuit cost. The SP207HB, SP21^H and.SP211HB feature a low-power shutdown 
mode, which reduces power supply dr"aiq to^uA. A WakeUp function keeps the receivers active 
in the shutdown mode (SP207HB and SPJ^IIHB only). 




Niirnbebof R$^232 


Drivers 


Rbe^ivers 


No. of Receivers 
Active in Shutdown 


No. of External 
0.1 UF Capacitors 


Shutdown 


WakeUp 


TTL Tri-State 


^P2(j7fc( 




No 


No 


No 


SP^7HB 


Yes 


Yes 


Yes 


SP211hf 


Yes 


No 


Yes 


SP211HB 


Yes 


Yes 


Yes 


Table 1. Model Selection Table 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device 
at these or any other above those indicated in the operation 
sections of the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended periods of time 
may affect reliability. 

Vcc.+6V 

V* .(V(^-0.3V) to+13.2V 

V-. 13.2V 

Input Voltages 

T,m .-0.3Vto(V^+0.3V) 

R,n. ±20V 

Output Voltages 

Tout. (V^ +0.3V) to (V’,-0.3V) 

Rout .-0.3V to (V^+0.3V) 

Short Circuit Duration on .Continuous 

Power Dissipation 

Plastic DIP. 375mW 

(derate 7mW/°C above +70°C) 

Small Outline. 375mW 

(derate 7mW/°C above +70°C) 




SPECIFICATIONS 

at nominal ratings; 0.1 iiF charge pump capacitors; to unless otherwise note^ 




PARAMETER 


TTL INPUTS (DRIVER) 

Logic Threshold 

V,u 

V,H 

Logic Pullup Current 
Data Rate 


TTL OUTPUTS (RECEIVER) 

Compatibility 

VoL 

VoH 

Leakage Current 


RS-232 OUTPUT (DRIVER) 

Output Voltage Swing 

Output Resistance ^ 

Output Short Circuit Current 


RS-232 INPUT (RECEIVER) 

Voltage Range 

Logic Pull Down Current 

Voltage Threshold 

Low 

High 

Hysteresis 
Resistance 
Data Rate 


DYNAMIp CHARACTERISTICS 

Propagation Delay / 

Instantaneous Slew Rate 
Transition Region Slew Rate 


MAX. I CONDITIONS 




V^.SD 

Volts 

Volts 

kbps 

' T„ = 0V 

C, = 2,500pF, R, = 3KQ 


P 

riouT 

^ Volts 
\Volts 
/pA 

U = 3.2mA; V,, = +5V 
louT =-1.0mA 

EN = V,,;0VsRo^<V,,; 

T, = +25oC 

Volts 

Ohms 

mA 

All transmitter outputs loaded 
with 3KQ to ground 

V = OV' V = ±2V 

Infinite duration 

Volts 

ma 


Volts 

Volts 

Volts 

KQ 

kbps 

Vpc = +5V, T^ = +25°C 

Vcc = +5V.T, = +25°C 

Vcc = +5V 

V„ = ±15V;T, = +25°C 

pS 

ps 

V/ps 

V/ps 

TTL-to-RS-232 

RS-232-to-TTL 

CL = 50pF,RL = 3-7Kt2; 

T^ = +25°C 

Cl = 2,500pF, Rl = 3KQ; 
measured from +3V to 
-3V or -3V to +3V 
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SPECIFICATIONS 

at nominal ratings; 0.1nF charge pump capacitors; to unless otherwise noted. 


PARAMETER 


Output Enable Time 
Output Disable Time 


POWER REQUIREMENTS 


MIN. TYP. MAX. UNIT 


UNIT 

CONDITIONS / \ 

\ 

ns 

ns 

- \\ 


Shutdown Current 


1 1 I 

10 

ENVIRONMENTAL AND MECHANICAL 

Operating Temperature I | 


Commercial, -C 

0 


+70 

Extended, -E 

-40 


+85 

Storage Temperature 
Package 

-65 


+125 


Shrink (SSOP) small outline 
Wide (SOIC) small outline 
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PINOUT 



FEATURES... < \ 

The SP207H and SP214H line tfansceiv^rs 
provide a variety of CQiifi^tiratiohSxto fit Most 
communication need^( e§|)eci4ll)f those applica¬ 
tions where ±12V not aydilpble. /Both prod¬ 
ucts feature low--pd\yer'CMOS/construction 
and Sipex-proprietaiy dn^board c^^ge pump 
circuitry to generate the +10V RS-232 voltage 
levels. The ability to use O.lpF charge pump 
capacitors saves board space and reduces circuit 
cost. x / 

The SP207HB and SP211H models feature a 
low-^power shutdown mode, which reduces 
power supply drain to IpA. The SP207HB and 
SP211HB are equipped with the WakeUp func¬ 
tion. The WakeUp function keeps the receivers 
active in the shutdown mode, unless disabled by 
the EN pin. 


THEORY OF OPERATION 

The SP207H and SP211H are made up of three 
basic circuit blocks — 1) transmitter/driver, 2) 
receiver and 3) the Sipex-proprietary charge 
pump. 

Charge-Pump 

The charge pump is a Sipex-patented design 
(5,306,954) and uses a unique approach com¬ 
pared to older less-efficient designs. The charge 
pump still requires four external capacitors, but 
uses a four-phase voltage shifting technique to 
attain symmetrical lOV power supplies. Figure 
3a shows the waveform found on the positive 
side of capcitor C^, and Figure 3b shows the 
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Vqq storage Capacitor 


Vss Storage Capacitor /’" - 


L 


/ \ 




Figure 1. Charge Pump ■ 


negative side of capcitor C^. There is a free- 
running oscillator that controls the four phases 
of the voltage shifting. A description of each 
phase follows. 

Phase 1 

—Vgg charge storage —During this phase of the 
clock cycle, the positive side of capacitors Cj 
and Cj are initially charged to +5V. is then 
switched to ground and the charge in Cj“ is 
transferred to C~. Since is connected to 
+5 V, the voltage potential across capacitor is 
now lOV. / 


voltage potential acros^C^ is lOV. 

Phase 4 / 

— Vpp transfeX—^'^€,:^purth pijase of the clock 
connects the ne^ti^/enjiiftal of C 2 to ground, 
and trai>Xfej[s the ^^ner^ted lOV across to C^, 
the VjjpXtqragepapafe^toK Again, simultaneously 
with this, the pdsitivX/ide of capacitor Cj is 
s^itcKed to +5V an^the negative side is con¬ 
nected to ground, add the cycle begins again. 


+5 V, the voltage potential across capacitor is "N^indeXotKY^ ^ separately generated 
now lOV. / \froXxV^^j4n a no-load condition and V" will 

\ \ Xexynimet^al. Older charge pump approaches 
Phase 2 \ '^^h^tgXpeMeV” from V+will show a decrease in 

— Vjg transfer — Phase two of the clo^ \ th^ in^^^itude of V" compared to due to the 

nects the negative terminal of C 2 to th^ inefficiencies in the design, 

storage capacitor and the positive terjilin^l df Q 

to ground, and transfers the generafe4-f9Y toX^ >^^te for the charge pump typically 

C 3 . Simultaneously, the positive side om^acK, \/perates at 15kHz. The external capacitors can 
tor C j is switched to-1-5 V and the negative ^e X be as low as 0.1 pF with a 16V breakdown 
is connected to ground. /X^ /x ' ^ voltage rating. 


Phases /""> X^/ / 

— Vpp charge storage/- ^e th^rd ph^se m the 


terminal of Cj, whichXapphed |d t^negative 
side of capacp;df^ 2 ^^i’ade.,C^ i^4t -i-5V, the 


T ransmitter/Driver 

The drivers are inverting transmitters which have 
been improved for speed over the SP200 Series. 
The transmitters accept either TTL or CMOS 
inputs and output the RS-232 signals at data rates 
over 400kbps. Typically, the RS-232 output volt- 



Figure 2. Charge Pump — Phase 2 
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age swing is ±9V with no load, and ±5V minimum 
with full load. The transmitter outputs are pro¬ 
tected against infinite short-circuits to ground 
without degradation in reliability. The SP207HB, 
SP211H and SP211HB drivers can be tii-stated 
by using the SHUTDOWN function. / 

In the “power off’ state, the output impedance will ' 
remain greater than 300 ohms, again satisfying the 
RS-232 specifications. Should the input of the' 
driver be left open, an internal 400Kohm pullup 
resistor to forces the input high, thus^coihmit- 
ting the output to a low state. 

Because of the increased spebd, the slew rate is 
typically 60V/|aS which is dbgve the RS-232 
specifcation of 30V/pS. /I'his is the only param¬ 
eter that exceeds the RS-232 limits. . 



Figure 4. Charge Pump — Phase 3 
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Receivers 

Tjie receivers convert RS-232 input signals to 
vinverted TTL signals. Since the input is usually 
from a trajismission line where long cable lengths 
and systeni iptgfference can degrade the signal, 
the inputs have a typical hysteresis margin of 
5u0niV. l^his ensures that the receiver is virtu¬ 
ally immune to noisy transmission lines. Should 
.andripuf be left unconnected, a 5Kohm pulldown 
resistor to ground will commit the output of the 
receiver to a high state. 
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Figure 5. Charge Pump — Phase 4 


SHUTDOWN MODE 

The SP207HB, SP211H and SP211HB all fea¬ 
ture a control input which will disable the device 
and reduce the power supply current to less than 
lOjiA, making the parts ideal for battery-pow¬ 
ered systems. In the “shutdown” mode the re¬ 
ceivers and transmitters will both be tri-stated. 
The output of the charge pump will discharge 
to , and the V“ output will discharge to 
ground. 

For complete shutdown to occur and the lOpX^ 
power drain to be realized, the following condi¬ 
tions must be met: / 

... ^ 

• +5V must be applied to the SQ*pn., \ 

• ENABLE must be either OV, +$‘:0y obrtot' 

connected \ 

• the transmitter inputs must be either -i-5.d¥,. 

or not connected /X, 

• must be +5 V ^ ' / 

• Receiver inputs must be >0V and <+5V 

ENABLE 

The SP207HB, SP211H and SP211HB feature 
an enable input pin, which aliows4he receiver 


outputs to be, tither if instated or enabled. This 
can be especially usefulyvhen tj^fe receiver is tied 
directly to a mibroptpCe^^of data bus. The en¬ 
able is/ddtiye lovi^; th^ is, OV applied to the 
ENABtE..^ih v(ill enable the receiver outputs. 

VlffKEOF^NcfjP^ 

^^jiiV§P507® ^ wake-up 

/ featur^tijatke^ps all the receivers in an enabled 
V ' st^te tvbeff^ejlevice is in the shutdown mode. 

^AViUiMoniytJieFeceivers active during shutdown, 
\^tne .4eviG^^raw 5-10|iA of supply current. A 
\ %picaL^pplication of this function would be 
.,^\\^ei‘e,,0nodem is interfaced to a computer in a 
,,, ”^\^r-down mode. The ring indicator signal 
X^ftenh the modem could be passed through an 
X ^aptive receiver that is in the shutdown mode. 

‘"^The ring indicator signal would propagate 
> through the receiver to the power management 
circuitry of the computer to power up the micro¬ 
processor and the SP207HB/SP211HB drivers. 
After the supply voltage to the transceivers 
reaches H-5.0V, the SHUTDOWN pin can be 
disabled. All receivers that are active during 
shutdown maintain 500mV (typ.) of hysteresis. 


SD 

EN 

Power 

Up/Down 

Receiver 

Outputs 

0 " 1 X-, 

XUp 

Enable 

0 

1 ' 

X/^P 

Tri-state 

1 

0 

Down 

Tri-state 

1 

1 

Down 

Tri-state 


SD 

In 

Power 

Up/Down 

Receiver 

Outputs 

0 

0 

Up 

Enable 

0 

1 

Up 

T ri-state 

1 

0 

Down 

Enable 

1 

1 

Down 

T ri-state 


Table 2. Tiiitft Table for SPlxxH 


Table 3. Wake-Up Truth Table for SPlxxHB 
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TYPICAL APPLICATION CIRCUITS 



CSr>AV 


SIGNAL PROCESSING EXCELLENCE 

25 


RS-232 OUTPUTS 









ORDERING INFORMATION 


RS-232 Transceivers: 

Model.Drivers.Receivers.Temperature Range.Package Type 

SP207HCA .5. .3.0°C to +70°C.24^in^SOP 

SP207HCP .5.3.0°C to +70°C.24-gin Pl^fti^DIP 

SP207HCT .5.3.0°C to +70°C..^d.T4-pTi^ SOlQ 

SP207HEA .5.3.-40°C to +85°C.I.Tr24-p^ 

SP207HEP .5.3.-40°C to +85°C.24^n Plastic DIK/ 

SP207HET .5.3.-40°G to +85°C.k^jin SOIC 


RS-232 Transceivers with Low-Power Shutdown and THT:S^^^£nabl^: 

Model.Drivers.Receivers.Temperature Range.Xv- ^*apkage Type 

SP211HCA .4.5.0°C to +70°|pCX-w^...Z^S^pin SSOP 

SP21 1 HCT .4.5.0°C to +70°1^ 28-pin SOIC 

SP211HEA .4.5.-40°C to 28-pin SSOP 

SP211HET .4.5.-40°CtcX85°C .28-pin SOIC 


RS-232 Transceivers with Low-Power ShuMownZTrl^tiate Enable, and 
Wake-Up Function: ./ "2 

Model.Drivers.Receivers.^H.Te1npe^il>re Range.Package Type 

SP207HBCA. 5.3, with 3 active in Shutdown ..C 5 ^....?.'€!^C tb.475^C^..28-pin SSOP 

SP207HBCT 5 3, with 3 active in Shutdov^r^^..ZxO°^to^+7D^^'‘2.28-pin SOIC 

SP207HBEA .5.3, with 3 active in Shutd(^n,^....!X 40 % 4 o +8§°C.28-pin SSOP 

SP207HBET 5 3, with 3 active in Shutdo^Ki.^x:;4&^QtZ+85°C.28-pin SOIC 

SP211HBCA .4.5, with 5 active in S^ititdojvn td*+70°C.28-pin SSOP 


SP211HBCT 4 5, with 5 active in‘%u^dgwn::;’^.\,.^C'to +70°C.28-pin SOIC 

SP211HBEA .4.5, with 5 activ^laStidt^^^^ to +85°C.28-pin SSOP 

SP211HBET 4 5, with 5 activVjn Shutdown,..Zx40°C to +85°C.28-pin SOIC 
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SP320 


Complete +5V Only V.35 Interface with RS-232 (V.28) Control Lines 


+5V Only 

3 Drivers 3 Receivers - V.35 

4 Drivers 4 Receivers - RS-232 

No External V.35 Termination Resistors 
80 pin QFP Surface Mount Packaging 



DESCRIPTION... 


The SP320 is a complete V.35 interface tranfCeiver qfferiqg 3 drivers and 3 receivers of V.35, and 
4 drivers and 4 receivers of RS-232 (V.28). A^lpex-pateiltedtharge pump allows -i-5V only low 
power operation. RS-232 drivers and rjeqeive'rs, are specified to operate at 120Kbps, all V.35 
drivers and receivers operate up to 5Mbpi7 \ 















ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only arid functional operation of the device at 
these ratings or any other above those indicated in the operation 
sections of the specifications below is not implied. Exposure to absolute 
maximum rating conditions for extended periods of time may affect 
reliability. 

V(,(,.+7V 

Input Voltages 

Logic.-0.3Vto(V^+0.5V) 

Drivers.-0.3V to (Vgg+O.SV) 

Receivers.±15V 

Output Voltages 

Logic.-0.3Vto(V^+0.5V) 

Drivers.±14V 

Receivers.-0.3V to (Vg(,+0.5V) 

Storage T emperature.-65”C to+150"C 

Power Dissipation.1 SOOmW 

Package Derating 

Ojc...16*C/W 

0j^.46 ‘C/W 

SPECIFICATIONS 

Typical at 25’C and V = 5V±5% unless otherwise noted. 


PARAMETER 

MIN. 

TYP. 

MAX. 

V.35 DRIVER 




TTL Input Levels 







0.8 . 

V,H 

2.0 


Xv,. 

Voltage Outputs 




Differential Outputs 

±0.44 

+0.55 

/iO.SOv 

Source Impedance 

50 

100 

/ -ilso 

Short Circuit Impedance 

135 

150 ' 

165 

Voltage Output Offset 

-0.6 


/ 

/ 

AC Characteristics 




T ransition Time 


40 


Transmission Rate 




Propagation Delay 




Vhl 


20Q 


Vlh / 


200 X 

/ 

X/ 



/ 

/ 

V.35 RECEIVER / / 

X 

'X/ / 


TTL Output Levels / / 


'X / 


V / / / 


V 

0.4 

V / s / 

/2.4/ 

> 


Receiver Inputs X. 4 : 

/ / 



Differential InpttK, 

N / / 



Threshold \ N 

-0.2" 


-hO.2 

Input Imp§dfw1ce\ 

Xsb 

100 

110 

Short CfYcyit Im^jsdance 

■v 135 

/ 

150 

165 

AC .ChSractertstics "x 




.Transmission Rate > 



5 

Propagation Delays' 




^PHL 


200 




200 



'V 

/ 








S 


l^'=100Q from A to B 


Measured from A=B to Gnd, 
Vq =-2V to -I-2V 

Vo«ser{0V,l+IV,l]/2} 


Rise/fall time, 10% to 9u /o 
RL=100t2, .55V±20% 

Measured from 1.5V of 
to 50% of 

Measured from 1.5V of V,,^ 
to50%ofV„„, . 


L„^=-3.2mA 


Measured from A=B to Gnd 
V,„=-2V to -I-2V 


Rl= IOOQ from a to B 

Measured from 50% of V,,^ to 
1.5V of R^,, 

Measured from 50% of V,,^ to 
1.5Vof R,„„ 
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SPECIFICATIONS (CONTINUED) 

Typical at 25"C and V = 5V±5% unless otherwise noted. 


PARAMETER MIN. TYP. 


RS-232 DRIVER 

TTL Input Levels 

V,L 

V,, 2.0 


MAX. I UNITS 


CONDITIONS A 


/ \ 


Voltage Outputs 
High Level Output 
Low Level Output 
Open Circuit Output 
Short Circuit Current 
Power Off Impedance 

AC Characteristics 
Slew Rate 

Transmission Rate 

Transition Time 

Propagation Delay 


+15.0 Volts 

-5.0 Volts 

+15 Volts 

+100 mA 

Ohms 


30 V/pS 

120 Kbps 

1.56 




RL=3KOto^nd \ 
Rl= 3KQ ,t6 Gifd\ 

Rl=”/ / /' 

RL=Q0d \ / / 


RL=3KiOrO,_=50pF^#fom +3V to 
, -3V mc3V to+3\^. 
'a='S|<4>25a0pp1o QND, 
v^=46y/ 

Rise/fall |ime, between ±3V 
.,R,=3KO, C,=2500pF 

\ \/ 

:sRL=3Kaf Cl=2500pF; From 1.5V 
. gf j t650%ofVo,, 

Rl=3KQ, Cl=2500pF; From 1.5V 
ofT„to 50%ofV^,„ 


RS-232 RECEIVER 

TTL Output Levels 

V„, 


Receiver Input 
Input Voltage Range 
High Threshold 
Low Threshold 
Hysteresis 

Receiver Input Circuit Bias 
Input Impedance ^ 

AC Characteristics 
Transmission Rate / 
Propagation Delay / / 


POWER REQUIREMIrTS ^ 

No Load Vj,j, SCippiyXJurrdnt 
Full Load ^upRly ^Jifren 


Shut0owq Cttrj^ent \ 



Volts 

Volts 

Volts 

Volts Vcc=5V; T^=+25“C 

Volts 

KOhms V,„=±15V 


From 50% of R|^to 1.5V of R^ 
From 50% of R.^ to 1.5V of R^ 


No load; Vcc=5.0V: T^=25°C 
RS-232 drivers Rl= 3KQ to Gnd; 
DC Input 

V.35 drivers Rl= 1 OOQ from A to B; 
DC Input 

T5000 = ENV35 = OV 
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THEORY OF OPERATION... 

The SP320 is a single chip +5V only serial 
transceiver that supports all the signals neces¬ 
sary to implement a full V.35 interface. Three 
V.35 drivers and three V.35 receivers make up 
the clock and data signals. Four RS-232 (V.28) 
drivers and four RS-232 (V.28) receivers are 
used for control line signals for the interface. 

V.35 Drivers... 

The V.35 drivers are +5V only, low power 
voltage output transmitters. The drivers do not 
require any external resistor networks, and will 
meet the following requirements: 

1. Source impedance in the range of 50Q to 
150a. 

2. Resistance between short-circuited terminals 
and ground is 150Q ±15Q. 

3. When terminated with a lOOQ resistive load 
the terminal to terminal voltage will be 0.55 
volts ±20% so that the A terminal is positive to,A 
the B terminal when binary 0 is transmitted, aqd 
the conditions are reversed to transmit binary r\ 

4. The arithmetic mean of the voltage o/tlte*"A-^., 

terminal with respect to ground, and the B^terrSiS:> 
nal with respect to ground will not/ioQedf 0.^6 
volts when terminated as in 3. 'X \ 

The V.35 drivers can operate at data rate^xs 
high as 5Mbps. The driver opfpfuts are protecfed" ' 
against short-circuits between ithe A,and B/6ut;/ 
puts and short circuits tp gi)oundx X/ / 

Two of the V.35 driy^rsylSl^N^4ndpkTl^3 are 
equipped with enable dontroKlin^s'! ^hen the 
enable pins are high fhe dri^r qut^ts are dis¬ 
abled, the output impte^aribe of d disabled driver 
will nomina^Uy J^6“ 390|2.^..^ifenjbe enable pins 
are low, tl^ d^ver^ar^ activ% 

V.35 l^eqf iVe)^s..x, 

The/^.35 repeivbrs^ afbj+5V only, low power 
differphtia^ receivers which meet the following 
r^quirempAts/ 

1. InpUl|mpfe(|ance in the range of lOOQ ±10Q. 

2. Resistance to ground of 150Q ±15Q, mea¬ 
sured from short-circuited terminals. 


All of the V.35 receivers can operate at data 
rates as high as 5Mbps. The sensitivity of the 
V.35 receiver inputs is ±200mV which applies 
over a common mode range of + 12V to -7V. 

RS-232 (V.28) Drivers 

The RS-232 drivers are inverting transmitters, 
which accept either TTL or CMOS inputs ait^ 
output the RS-232 signal^v(?itHlninverted sdnSe 
relative to the input logic JeVB^s. Jj^pically, the 
RS-232 output volt^h shying'" is ±9no 
load, and ±5V minirpu&Ny/it^^^^^^ The 

transmitter outputs are proitectAq against infinite 
short-circuits tp„ground wfthqut degradation in 
reliability. ^ \/ 

In the power ofTstatq/th/otttf)ut impedance of 
the RS/f32 driver^ will be greater than 300Q 
over a range. Shpuil|the input of a driver be 
left open, ah internal 406 kQ pullup resistor to 
forcerdiB input h thus committing the 
,^output The slew rate of the 

IrapsiMtter hutput is internally limited to a maxi- 
order to meet the EIA stan- 
\pafd§. Tbe>R^-232 drivers are rated for 120Kbps 

^ata rates. / 

'X \ 

\A 

(V.28) Receivers... 

^ receivers convert RS-232 input 

Xigp'als to inverted TTL signals. Each of the four 
^'^ceivers features 500mV of hysteresis margin 
' vio minimize the effects of noisy transmission 
lines. The inputs also have a 5KQ resistor to 
ground; in an open circuit situation the input of 
the receiver will be forced low, committing the 
output to a logic high state. The input resistance 
will maintain 3Ki2-7KQ over a ±15V range. 
The maximum operating voltage range for the 
receiver is ±30V, under these conditions the 
input current to the receiver must be limited to 
less than 100mA. The RS-232 receivers can 
operate up to 120Kbps. 

CHARGE PUMP... 

The charge pump is a Sipex-patented design 
(5,306,954) and uses a unique approach com¬ 
pared to older less-efficient designs. The charge 
pump still requires four external capacitors, but 
uses a four-phase voltage shifting technique to 
attain symmetrical lOV power supplies. The 
capacitors can be as low as 0. IpF with a 16 volt 
rating. Polarized or non-polarized capacitors 
can be used. 


30 






Figure 1. Charge Pump Waveforms 


Figure la shows the waveform found on the 
positive side of capacitor C2, and Figure lb 
shows the negative side of capacitor C2. There 
is a free-running oscillator that controls the four 
phases of the voltage shifting. A description of 
each phase follows. 

Phase 1 

-Vss charge storage- During this phase of the 
clock cycle, the positive side of capactors Cl 
and C2 are initially charged to +5V. C1+ isdhen 
switched to ground and charge in Cl- is trans¬ 
ferred to C2-. Since C2+ is connected to,-i-5V; 
the voltage potential across capacitor C2js how 
lOV. X, ' 

Phase 2 

-Vss transfer- Phase two of the clock connects 
the negative terminal of C2 to the Vss storage 
capacitor and the positive terminal of C2 to 
ground, and transfers the generated -lOV to C3. 
Simultaneously, the/positive side of capacitor 
Cl is switched to -fSV and the negative side is 
connected to ground. 

Phase 3 

-Vdd charge storage- The third phase of the 
clock is identical to the first phase- the trans¬ 
ferred pharge in C1 produces -5 V in the negative 
terminal of Ci, whiph i^pplied to the negative 
side of capacitor C2.' Since C2 -h is at +5V, the 
voltage potential across C2 is lOV. 


Phase 4 

-Vdd transfer- The fourth phase of the clock 
connects the negative terminal of C 240 ground 
and transfers the generated lOV acrpts *^2 to C4, 
the Vdd storage capacitor. Again, simultaneously 
with this, the positive side of .capacitor Cl is 
switched to +5V and the negative side is con¬ 
nected to ground, and the cycle begins again. 

Since both V-i- and V- are separately generated 
from Vcc in a no load condition, V+and V- will 
be symmetrical. Older charge pump approaches 
that generate V- from V^ .will show a decrease 
in the magnitude of V- corhpared to V-l- due to 
the inherent i|iefficiencies^in the design. 

The clock rate for thb charge pump typically 
operates at 15KHZ. The external capacitors 
must be 0.1 |jF with a 16V breakdown rating. 

Shutdown Mode 

.The SP32b can be put into a low power shut¬ 
down mode by bringing both TSOOO (pin 3) and 
ENV 35 (pin 9) low. In shutdown mode, the 
•SP320 will draw less than 2mA of supply cur- 
, rent. For normal operation, both pins should be 
connected to +5V. 

External Power Supplies 

Fornpplications that do not require -i-5V only, 
external supplies can be applied at the V-i- and 
V- pins. The value of the external supply volt¬ 
ages must be no greater than ±10V. The current 
drain from the ±10V supplies is used for the RS- 
232 drivers. For the RS-232 driver the current 
requirement will be 3.5mA per driver. It is 
critical the external power supplies provide a 
power supply sequence of: -tlOV, -i-5V and then 
-lOV. 

Applications Information 

The SP320 is a single chip device that can 
implement a complete V.35 interface. Three (3) 
V.35 drivers and three (3) V.35 receivers are 
used for clock and data signals and four (4) RS- 
232 (V.28) drivers and four (4) RS-232 (V.28) 
receivers can be used for the control signals of 
the interface. The following examples show the 
SP320 configured in either a DTE or DCE 
application. 
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SIGNAL PROCESSING EXCELLENCE 

















Figure 7 . Typical DTE-DCE V.35 Connection with the SP320 
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ISO-2593 connector pin out 


Signal Ground 
Clear to Send 
Data Carrier Detect 
Ring Indicator 
Local Loopback 
Remote Loopback 
Receive Data (A) 
Receive Data (B) 
Receive Timing (A) 
Receive Timing (B) 
Unassigned— 
Unassigned— 
Unassigned— 
Unassigned— 
Unassigned— 
Unassigned— 

Test Mode 





Chasis Ground 
Request to Send*^^ \ 

DCE Ready (Dsk) \ 

DTE Ready (DTR)\^ \ 
Unassigne^^"- 

Unassigned—'X 
Transr^itteffiaata (A) x/ 
T ran^t'MBd.^Dl^tajB) 

T^*mi^^l Tiding (AH413(A) 
T m)mirtalXinTi^g'(S)J/^^ 13(B) 
Trarferpit Tiring (A)} 114(A) 

TransmVTjmirtg^B)} 114(B) 
D'iiassigne^xy 

^^^f^assigne'd^^ 

X Up^^ssijbed--- 
XUnas^igned— 

Upa^igned— 


Typical DCE V.35 interface 
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C1 + 

+1 



O.lpF 

30 

C1- 


28 

C2+ 

+1 



0.1p.F.>*y*s 

31 

C2- 

■hSV #- 

/z 

“X 

TSOOO 

L 

9 

ENV35 


/ ') X 

TXC —/RCOUT2 25x- 

/ / /X 

- / ^ /RC^38- 

—— i-^/ jfuNee,/ 

/ / 

Rta-^— /nioux=8o - 

R2lN eX- 

"X 

RSqi^Ts - 
— J- -—35 - 

/ / X, / 

•"’RLRSk-^—'••P30UT19 - 


R40UT 21 
RCA3 76 
RCOUT3 79 


/ 'Xg5X,'4.1,62X-3... 

VDD — 

SP320 





58T10UT 
16T2IN 
54 T20UT 
17T3IN ■ 
47 T30UT 
24 T4IN - 
51 T40UT 

22DRIN2 ■ 
42 DRA2 
44 DRB2 
23STEN 
15DRIN3 
63 DRA3 
65 DRB3 
6TrEN 


29, 34, 43, 60, 64, 72 
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ISO-2593 connector pin out 


Signal Ground 
Clear to Send 
Data Carrier Detect 
Ring Indicator 
Local Loopback 
Remote Loopback 
Receive Data (A) 
Receive Data (B) 
Receive Timing (A) 
Receive Timing (B) 
Unassigned— 
Unassigned— 
Unassigned— 
Unassigned— 
Unassigned— . 
Unassigned— 

Test Mode 


Chasis Ground 
Request to Send 
DCE Ready (DSR) 

DTE Ready JDTR) 
Unassignedz" 

Unassigned— 

Transmitted Data (A) 
Transmitted Data (|^) 
Terminal Timing (A) 

Terminal Timing (B> ^ 13(B) 
Transmit Timing (A)} 114(A) 
Transmit Timing"(B)} 114(B) 
Unassigned— 

Unassigned--^ 

Unassigned--- 
Unassigned— 

Unassigned— 


Typical DTE V.35 interface 


25;'33, 41, 62, J3 


SP320 


^IOJhF 


; 115(A). 



44DRB2 . 

23§TB^ 

15DRIN3- 


29, 34, 43, 60, 64, 72 
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Pin configuration 


CO CO ^ ^ ^ ^9 CO CO - ^ 

OCQ< OQoQ< Z Z|dQ<0< 

Koooooz o oOwOZccz Soar 
(rirtrzz>(D oc a:zccziEQ0 q>q 

OOh-tO^^COCM 1— oOOOf^^lO'^ COC'J’*~ 
h- |s,(Dcoco(o<o<o co^oco 


RCOUT1 1 [ 
NC2[ 
TSOOO 3 I 
NC4 I 
NC 5[ 
TTEN6 I 
RTEN 7 I 
NC8 I 
ENV35 9 I 
NC 10 [ 
NC 11 I 
NC 12 I 
T1IN 13 I 
DRIN1 14 [ 
DRIN3 15 I 
T2IN 16 I 
T3IN 17 I 
NC 18 I 
R30UT19 I 
RCOUT2 20 I 


SP320 


60GND 
59 DRB‘1 
58 T10UT 
57 NC 
56 NC 
i55 NC 
54,T20DT 
53 NC 
52 NC. 

51 T40UT 
50 NC 
49 NC 
48N'C 
47 TOOUT.. 
46 NC. 

45 NC "> 

4^ GND 
''42 DRA2 
. 41 VCC 


Typicai appiication circuit 


T-(Nco^m^h-ooo )0 CO 


..g5, Sa 4l>>62. 7S\/ 


Cl- 

C2+ 


SP320 


29. 34,43, 60. 64. 72 
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SIGNAL PROCESSING EXCELLENCE 


SI3332 


RS-232/RS-485 Multi-Mode Serial Treids^ivbr 


H-5V Only 

4 Drivers, 4 Receivers RS-232 
2 Drivers, 2 Receivers RS-485 
Loop Back Function for Self Test 
28 Pin SOIC Packaging 



DESCRIPTION... < 


The SP332 is a monolithic device that contaih&jDdt^ RS^;232 and RS-485 line drivers and 
receivers. The configuration of the SP332 c^iTj^e dhan^d it any time by changing the logic 
state of two control input pins. The device alsb^ihclude^ a ioop back function which internally 
connects driver outputs to receiver iQputsJbr a.(^ip,sbtf/est. A Sipex-patented charge pump 
(5,306,954) allows +5V only opera,tidn.^ x ) 


RS-232 Mode 


Full Duplex RS-485 


/ / ‘ 

/ ,^I7CM0^ 

\ ''H/ 

Xttl/cmos 


si-1 

X— 

'T^ 12 

11 

ji— 

|C1+ vcc 

b SP332 - 

C2- 

oVt^F 

2 

26 

155-p 

BACK 

'Tll"™f Xo 

23 

F* 

[6 

fc- 27 

TI2X fX) 

7 / 

28 

^3 1 IX- 

! 4 


x> 

3 



15 , 

20 

RX2 /I RI2 

16 _ 

, I21 

PX3 ^ BI3 

|17 

^ 22 

^ - RI4 

18 

8 

GND shut 

' DOWN 

25 

!-* 


TTUCMOS- 

TTL/CMOS- 

TTL/CMOS - 
TTUCMOS- 
TTLVCMOS - 
TTL/CMOS - 
TTL/CMOS - 
TTL/CMOS - 

TTL/CMOS - 

TTUCMOS - 



RS-485/RS-232 

RS-485/RS-232 

RS-485/RS-232 

RS-485/RS-232 

RS-485/RS-232 

RS-485/RS-232 

RS-485/RS-232 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at 
these ratings or any other above those indicated in the operation sections 
of the specifications below is not implied. Exposure to absolute maximum. 
rating conditions for extended periods of time may affect reliability. 

Vcc.+12V 

Input Voltages 

Logic.-0.5Vto(V(^+0.5V) 

Drivers.-0.5 V to (V^g+O.SV) 

Receivers.±30V @ <100 mA 

DriverOutputs.J:15V 

Storage Temperature.-65"C to +150"C 

Power Dissipation.10OOmVi/ 


SPECIFICATIONS 

T„,„ to and V^^ = 5V±5% unless otherwise noted. 


PARAMETER 

MIN. 

RS-485 DRIVER 

DC Characteristics 

Differential Output Voltage 

GND 

Differential Output Voltage 

2.0 

Differential Output Voltage 

1.5 

Change in Magnitude of Driver 
Differential Output Voltage for 
Complementary States 

Driver Common-Mode Output 
Voltage 

Input High Voltage 

2.0 

Input Low Voltage 

Input Current 

Pull-Up Current 

Pull-Down Current 

Driver Short-Circuit 

Current 


VouT= high 

35 

VouT= LOW 

35 

AC Characteristics 

Driver Data Rate 

Driver Input to Output 

20 

Driver Input to Output 

20 

Driver Skew 

Driver Rise or Fall Time 

3 

RS-485 RECEIVER 

DC Characteristics 

DifferentiaHnput Threshold 

-0.2 

InputHysteresis 

Output Voltage High 

3.5 

Output Voltage Low 
/ Input Resistance 

12 

Input Current (A, B); V|^= 12V 

Input Curreq|f’(A, B); V|^= -7V 
Short Circuit Current 




\ / 


se? figure 1 
\Mth l^50Qr"(RS-422): 
seeiigufe f 

. With fc^ad^R=27Q (RS-485); 
see figure 1} 


R==27Q^r R=50Q; see figure 1 

' ^l=27Q or R=50Q; see figure 1 
.Applies to transmittennputs, 
^ELA, SEL B, SD, LB 

^ Applies to _ 

SEL A, SEL B, SD, LB 

Applies to: _ 

transmitter inputs, LB 
SEL A, SEL B, SD, 


-7V<Vo<10V 
-7V<V <10V 


*plh: RDiFF=54a, Cl,=C^=100pF; 

see figures 3 and 6 

Vhl: RDiFF=54fi. Cl,=Cl2=100pF; 

see figures 3 and 6 

From output to output; 

see figures 3 and 6 

From 10% to 90%; Rp|pp=54i2, 

Cli=Cl2=1 OOpF; see figures 3 and 6 


-7V<V,,<12V 

VcM=0V 

lQ=-4mA, Vuj=-)-200mV 
lQ=-t-4mA, V|Q=-200mV 
-7V<V,,<12V 

V||^= 12V, A is the non-inverting 

receiver input. B is the inverting 

receiver input 

V,m=-7V 

0V<V,,<V,, 


Cir%Av 

” Cwporaiioo^ 
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SPECIFICATIONS (CONTINUED) 

Tmin *0 '•^MAx '^cc = 5V±5% unless otherwise noted. 


PARAMETER 


AC Characteristics 

Receiver Data Rate 
Receiver Input to Output 

Receiver Input to Output 


Diff. Receiver Skew ItpLH-tpHLi 




RS-232 DRIVER 
DC Characteristics 

TTL Input Levels 
V„ 


Voltage Outputs 
High Level Output 
Low Level Output 
Open Circuit Output 
Short Circuit Current 
Power Off Impedance 


AC Characteristics 

Transmission Rate 
Transition Time 

Propagation Delay 

tu, 


Tlh 

Slew Rate 


RS-232 RECEIVER 

TTL Output Levels 

Vou 

VoH 

Receiver Input 
High Threshold / ' 

Low Threshold / / 
Input Voltage Rang^ / 
Input Impedance/ C ^ 
Hysteresis \ ^ 


AC Charactejriitics \ 

Transmissigrt | 

Transitiori/tiip4 
P ropag^tlon ^elay' 

^PHL / 


/No,Load^upbly C^r^t 
FufrL^paj/Simply Current 


Shutdown'Subply Current 




MAX. 

UNITS 

10 

Mbps 

ns 

ns 

ns 

0.8 

Volts 

Volts 

+15.0 

Volt^\ 

-5.0 

Volfe^ 

±15 

Volts \ 

±100 


< 

Ohms 












Xh’ ^DIFF~^'^^’ ^L1 fiu 
Figures 3 and 8 / 

^PIH’ Rdiff=540, CLXCjy^QQpF: 

Figures 3 and 7 
R„PP=54Q, Cu^^ppF-, 
Figures 3 and X 




^Risfe/fall time, +3V to -3V; -3V to +3V 
Rl=3KQ, Cl=2500pF 

Rl=3KQ, Cl=2500pF: From 1.5V 
ofT„to 50%ofVouT 
Rl=3KO, Cl=2500pF; From 1.5V 
of T,^to 50% of Vqut 
Rl=3KQ, Cl=50pF; From +3V 
to -3V or -3V to +3V 



Volts 

Volts 

Volts ±30V input @l|^<100mA 

KOhms V|^=±15V 
Volts V_=+5V 


120 Kbps 
ns 


25 mA 
120 mA 


Rise/fall time 10% to 90% 


From 50% of Vi^^to 1.5V of 
From 50% of V^^to 1.5V of Rq^^.^ 


No load; Vcc=5.0V; X=25°C 
RS-232 drivers Rl= 3KQ to Gnd; 
DC Input 

RS-485 drivers Rl= 54Q from 
A to B; DC Input 
T,=25"C. V,,=5.0V 


CirNAv 
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_ Test Point . 1K 

XX f t 

Crl'T' <1K ^ \ \ 


Figure 1. RS-485 Driver DC Test Load Circuit Figure 2. Receiver Timing/test Load^ircuit 




Figure 3. RS-485 Driver/Receiver Timing Test Circuit Fi^re 4^,RS-485 Driver Timing Test Load #2 Circuit 


+3V - 


f = 1 lyiJHzrtf^t < tOiis; % < 




DRIVER 

OUTPUT 


DIFFERENTIAL Vo+ 
OUTPUT oV 

Va-Vb Vo- 



Figure 6. RS-485 Dri/er l^ro^ge^on Inlays 



Figure 7. RS-485 Receiver Propagation Delays 
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THEORY OF OPERATION... 

The SP332 is a single chip device that can be 
configured via software for either RS-232, RS- 
485 or both interface modes at any time. The 
SP332 is made up of three basic circuit ele¬ 
ments, single-ended drivers and receivers, dif¬ 
ferential drivers and receivers and charge pump. 

DIFFERENTIAL DRIVER/RECEIVER... 

RS-485, RS-422 Drivers... 

The differential drivers and receivers comply 
with the RS-485 and RS-422 standards. The 
driver circuits are able to drive a minimum of 
1.5 V when terminated with a 5AQ. resistor 
across the two outputs. The typical propagation 
delay from the driver input to output is 60nS. 
The driver outputs are current limited to less 
than 250niA, and can tolerate short circuits to 
ground, or to any voltage within a +10V to -7V 
range with no damage. 

RS-485, RS-422 Receivers... ^ 

The differential receivers of the SP332 comply 
with the RS-485, RS-422 and V.ll standardi^.\^ 
The input to the receiver is equipped w|th a ' 
common mode range of+12V to -7V. Thedi^trK 
threshold over this range is a minir^^ 
±200mV. The differential receivers cfih<^ec^ye 
data up to 10Mbps. The typical p^ag^pnx 
delay from the receiver input to output i^'^On^X 

\ 

SINGLE ENDED DRIVER/R€CEIVER../v 

\ / 

RS-232 (V.28) Driver^, X \/ / 

The single-ended drivers a^d yqceiVer^ cojhply 
the with the RS-232E'and V^28^^tan4afdd^. The 
drivers are inverting trmsnftittdrs \y^i^ accept 
either TTL or CMOI^Tnputs 4nd oiutpdt the RS- 
232 signals with^anllx^i^^ ^lative to the 

input logic l^elsr^^p|gally,^1hig^RS-232 driver 
output vol^agq^^wipg is ±9Vx|th no load and is 
guaranteed, to^'bq/^r^^^r'^than ±5V under full 
load. Thg,dri>ejrs re^,on the V+ and V- voltages 
gene^ted b^^he op-ch^j charge pump to main- 
taip^ pybpep R$-232 ©i^put levels. With worst 
c^se ioad^opAitions of 3KQ and 2500pF, the 
drivers can still maintain ±5V 
outpuT'^lpv^x The drivers can operate up to 
120Kbps rthejtfopagation delay from input to 
output is typically 2 |jS. 


RS-232 (V.28) Receivers... 

The RS-232 receivers convert RS-232 input 
signals to inverted TTL signals. Eaclj,^f the four 
receivers features 500mV of hysteiisii^ margin 
to minimize the affects of noisy tr^nipission 
lines. The inputs also have ajt^si^^tor to 
ground, in an open circuit situation the in^t^of 
the receiver will be forced 1^, comniitfing tP^ 
output to a logic high stated The input resistarid^e 
will maintain 3KQ-7KUy5ve^ aC±L^V range. 
The maximum operptm^ voljagp..rpngVfor the 
receiver is ±30V, lihder fhtdsp conditibns the 
input current to the receiver nfu^t be limited to 
less than lOOn^. Que to the op-c^p ESD pro¬ 
tection circui|ry,.4he Teceivqr ih^ will be 
clamped to ±l5^ ievdb. The ]^S-232 receivers 
can operate up t\l20Kl^{is. ” 


CHARC^fW^ ) 

TEe cKarge^puhip isrp Sipex-patented design 
(^;3„06,954)^and"use§ a unique approach com- 
ol^ei: less-efficient designs. The charge 
''puirip.§tilTipq^es four external capacitors, but 
X.^sbs.,a fbur-^4se voltage shifting technique to 
X aftainsypirpbtrical lOV power supplies. Figure 
^ sfea^^ne waveform found on the positive 
\ ^^Mjf papacitor C2, and Figure 8b shows the 
"'■ “'^^ive side of capacitor C2. There is a free- 
^'''"ninping oscillator that controls the four phases 
the voltage shifting. A description of each 
X|mase follows. 

Phase 1 

-Vss charge storage- During this phase of the 
clock cycle, the positive side of capacitors Cl 
and C2 are initially charged to +5V. C1+ is then 
switched to ground and charge in Cl- is trans¬ 
ferred to C2-. Since C2+ is connected to +5V, 
the voltage potential across capacitor C2 is 
now lOV. 

Phase 2 

-Vss transfer- Phase two of the clock connects 
the negative terminal of C2 to the Vss storage 
capacitor and the positive terminal of C2 to 
ground, and transfers the generated -lOV to C3. 
Simultaneously, the positive side of capacitor 
Cl is switched to +5V and the negative side is 
connected to ground. 
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Figure 8. Charge Pump Waveforms 
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Figure 10. Charge Pump Phase 2 


Vcc 

= +5V 


u 

—Q +5V p ^4 

„ JT - 'Hl-i 

Vdd Storage Capacitor 

Vss Storage Capacitor 

V \ 

-5V ^ 


Figure 12, Charge Pump Phase 4 
























Phase 3 

-Vdd charge storage- The third phase of the 
clock is identical to the first phase- the trans¬ 
ferred charge in C1 produces -5 V in the negative 
terminal of Cl, which is applied to the negative 
side of capacitor C2. Since C2+ is at +5V, the 
voltage potential across C2 is lOV. 

Phase 4 

-Vdd transfer- The fourth phase of the clock 
connects the negative terminal of C2 to ground 
and transfers the generated 10 V across C2 to C4, 
the Vdd storage capacitor. Simultaneously with 
this, the positive side of capacitor C1 is switched 
to +5V and the negative side is connected to 
ground, and the cycle begins again. 


Since both V+ and V- are separately generated 
from Vcc in a no load condition, V+ and V- will 
be symmetrical. Older charge pump approaches 
that generate V- from V-i- will show a decrease 
in the magnitude of V- compared to V+ due to 
the inherent inefficiencies in the,design. 

The clock rate for the charge pump typically 
operates at 15KHZ. The external capacitors 
must be O.lpF with a 16V breakdown rating. 


SP332 TYPICAL OPERATING CIRCUIT 


RS-232 Mode 


RS-485 Mode 


4ci+ vcc 


Ml: SP332 


0.1 (If 


LOOP ^ ttl/gmos 
BACK 


TTL/CMOS • 



MGND SHUT 


■— TTLYCMOS 


45 






SP332 CONTROL LOGIC CONFIGURATION 



Receiver Inputs are inactive in Loopback Mode (L OOPBACK = 0) 
Driver Outputs are Tri-Stated in Loopback Mode (LOOPBACK = 0) 
Unused Outputs are Tri-Stated 
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SIGNAL PROCESSING EXCELLENCE 


+5V Only RS-232/AppleTalk™ Programmable Transceiver 


■ +5V Only 

■ Low Power Shutdown 

■ 28-Pin SOIC Packaging 

■ 3 Drivers, 5 Receivers - RS-232 

■ Complete AppleTalk™ Interface 

■ High Data Rates 

10Mbps Differential Transceivers 
400kbps Single-Ended Transceivers 


DESCRIPTION... 

The SP333 is a monolithic device that supports both Macintosh™ and PC serial interfaces. 
RS-232 mode offers three (3) RS-232 drivers'and five (5) RS-232 receivers. Mac Mode 
includes a differential driver and ^ stngle-ended inverting driver. Receivers in Mac mode 
include one differential receiver,<j6ne qphH 0 verting single-ended receiver and one inverting 
single-ended receiver. An on-chip^charge pump pllows +5V only operation, and a low power 
shutdown mode makes the SP333 ideahfqr bMtery powered applications. The interface mode 
can be changed at any tirpaby a mode s^teq^ pin. 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at / 

these ratings or any other above those indicated in the operation sections \ 

of the specifications below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may affect reliability. 

Vcc.+12V . 

Input Voltages 

Logic.-0.3Vto(Vcc+0.5V) 

Drivers.-0.3Vto{Vpg+0.5V) / \ 

Receivers.±15V / i 

DriverOutputs.J:14V / / I ” X 

Storage Temperature.-65°C to+150‘C / ^ 

Power Dissipation...fOOOmW X X/'^ / \ 


SPECIFICATIONS 

"’"min ^MAx '^cc - 5V±5% unless othenwise noted. 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

MAC Mode foin 25 = +5V) 






Differential Driver 






High Level Output Voltage 



+3.6 

/Volts 

'oh = 8niA 

Low Level Output Voltage 

-3.6 



Volts 

loH = -$mA 

Differential Output Load 


±5V 


Volts 

R = 450Q (between TX outputs) 

Differential Output No Load 



±10 

Volts 

R,= oo 

Driver Short Circuit Current 


+40 

•'x. 

mA . 

-7V<Vo<+7V: V„,o^<0.8Vor 






V,.h,«h^2.0V . 

Output Leakage Current 



+10. 

'HA ,, 

-7V<Vo<+7V; TxEN = V^c 

Input High Voltage 

2.0 



Volts 

Applies to differential driver inputs 

Input Low Voltage 



^0.8 „ 

Volts 

Applies to differential driver inputs 

Input Current 



+10 

ma 


Transition Time 


/ 30 


\ nS' 

Rl= 450t2, Cl= 50pF; Rise/Fall 






10%-90% 

Propagation Delay 

/’ 

'■""s 


/ 


Vhl 


TOO 


ns 

Rl=450O, Cl=50pF 

Vlh 


100 


ns 

Rl=450Q, Cl=50pF 

Data Rate 


"X, 

X id 

Mbps 

R,= 450i^, Cl=50pF 

Single-Ended Inverting Driver x. 





High Level Output Voltage 

.+3.6. 


, +6.0 

Volts 

R,= 450Q to GND; V^^ow^O.OV or 






V >2 OV 

Low Level Output Voltage 

-6 0 


-3.6 

Volts 

R,= 4501^ to GND; V„low^ 0.8V or 






V,mh,gh^2.0V 

Driver Open Circuit Voltage 



±10 

Volts 

R,= oo 

Driver Short Circuit Current 


+40 


mA 

-7V<Vq<+ 7V; Infinite duration 

Input High Voltage 

2.0 



Volts 

Applies to differential driver inputs 

Input Low Voltage 



0.8 

Volts 

Applies to differential driver inputs 

Input Current'’ „ 



±10 

ma 


Transition,Time 


30 


ns 

Rl= 450t2, Cl= 50pF; Rise/Fall 

/ / 





10%-90% 

Propagitipn belay 






t X, 

gBL 


100 


ns 

Rl=450Q, Cl=50pF 



100 


ns 

Rl=450Q, Cl=50pF 

Pata Rate \ 

/ / I 



10 

Mbps 

Rl=450Q. Cl=50pF 

Di^preniiallteceiver 






^Dlfferlfitiat'lnput Threshold 

-0.2 


+0.2 

Volts 

-7V<V,^<+7V 

InpHHysteresis 


70 


mV 

VcM=0V 

Input Re^istar|ce 

12 



kQ 

-7V<V,^<+7V 

Output Voltage High 

3.5 



Volts 

1 —_4mA 

SOURCE"" 

Output Voltage Low 



0.4 

Volts 

'siNK=+4mA 

Short Circuit Current 



85 

mA 

0V<Vo,,<V,, 





50 




































SPECIFICATIONS (CONTINUED) 


T,,,„ to and V-. = 5V±5% unless otherwise noted. 

MIN MAX CC 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS \ \ 

Differential Receiver 






Propagation Delay 






^PHL 


100 


ns 

R^ = 450Q, Cl = \ 

^PLH 


100 


ns 

Rl= 450Q, C^'= 50pF X, / 

Data Rate 



10 

Mbps 

R, = 450Q,/6, = 50pT 

Single-Ended Inverting Recc 

$iver 





Input Voltage Range 

-15 


-f15 

Volts 


Input Threshold Low 

0.8 

1.2 


Volts 


Input Threshold High 


1.7 

3.0 

Volts 


Hysteresis 


70 


mV 


Input Impedance 

3 

5 

7 

kQ 

^ . 

Output Voltage High 

3.5 



Volts 

^SOURCE ~ 

Output Voltage Low 



0.4 

Volts 

^SINK “ 

Propagation Delay 






^PHL 


100 


ns 


^PLH 


100 


ns 


Data Rate 



10 



Single-Ended Non-Inverting 

Receiver 


x 



Input Voltage Range 

-7 


■f7x 

Volts 


Input Threshold Low 

-0.2 



, Volts 


Input Threshold High 



-1-0.2 

Volts 


Hysteresis 


70 


mV 


Input Impedance 

12 

15 ' 


kQ, 


Output Voltage High 

3.5 


\'S 

Volts 

1 —_ArnA 

*SOURCE““ 

Output Voltage Low 



0.4^ ' 

„ Volts 

lsiNK=+4mA 

Propagation Delay 






Vhl 


100 


\ns 


^PLH 


100,, 


/ ns 


Data Rate 



10. 

Mbps 


PC Mode fpin 25 = GND) 


\ '" 




RS-232 Driver 






TTL Input Levels < 



/ 



V,L 



0.8 

Volts 

Applies to transmitter inputs 

V,H 

2:0 



Volts 

Applies to transmitter inputs 

High Level Voltage Output 

-1-5.0 . 


-1-15.0 

Volts 

Rl= 3KQ to Gnd 

Low Level Voltage Output 

-15.0 


-5.0 

Volts 

R. = 3KQ to Gnd 

Open Circuit Output < / 



±15 

Volts 

Rl=oo 

Short Circuit Current 



±100 

mA 

VouT=Gnd 

Power Off Impedance 

300 



Ohms 

Vcc=0V: v,,,= ±2V 

Slew Rate 


60 


V/pS 

Rl=3KQ, Cl=50pF: From -i-3V 






to -3V or -3V to +3V 

Transition Time 



1.56 

pS 

Rise/fall time, between -i-3V & -3V 






; Rl=3KQ, Cl=2500pF 

Propagation Detay 






^PHL 


1.5 


pS 

Rl=3KQ, Cl=2500pF; From 1.5V 






of T|^ to 50% of VQ^J.^ 

‘'5: 1 'W 


1.3 


pS 

R =3KQ, Cl=2500pF; From 1.5V 






of T||^to 50% of Vq^j.^ 

Data Rate 


400 


Kbps 

Rl=3KQ, Cl=2500pF 

RS-232 Receiver 






TTL Outppt LeVels 






V 

''OL 

HI 


0.4 

Volts 

^siNK “ 4mA 

V 

''oh 





1 _ -4mA 

’source” 

Receiver Input 

■■ 





High Threshold 

■ 

1.7 

3.0 

Volts 
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SPECIFICATIONS (CONTINUED) 


to and = 5V±5% unless othenwise noted. 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

RS-232 Receiver 






Low Threshold 

0.8 

1.2 


Volts 


Input Voltage Range 

-15 


-Hi 5 

Volts 


Input Impedance 

3 

5 

7 

KOhms 

V,m=±15V 

Hysteresis 

0.2 

0.5 

1.0 

Volts 

Vcc=+5V 

Transmission Rate 



10 

Mbps 


Transition Time 


50 


ns 

Rise/fafl time; between -H3V'i5ir-3V 

Propagation Delay 





/'■ 



100 


ns 

From 50%'of V|^to 1.5V of 

^PLH 


100 


ns 

From 50% of V^to Ti5y of R^^.^ 

POWER REQUIREMENTS 





'\/ 

No Load Supply Current 


19 

25 

mA 

No load; Vcc=5.5V7T^=25°C 

Shutdown Supply Current 



20 

pA 

T,=25”C. V,,^5.0V 







AC PARAMETERS 






Driver Delay Time from Enable Mode to Tri-state Mode 



Single-Ended Mode 






tpzii Enable to Output low 


90 


ns 

Cl= 1 OOpF, Figures 2 & 4, 83 closed 

tpzHi Enable to Output high 


90 


xns ' 

Cl-10CpF, Figures 2 & 4, closed 

tpLzi Disable from Output low 


90 

/ 

hs, ^ 

Cl=15pF, Figures 2 & 4, 82 closed 

tppizi Disable from Output high 


90 


' ns 

Cl=15pF, Figures 2 & 4, 8 ^ closed 

Differential Mode 






tpzLi Enable to Output low 


90 


X ns 

Cl= 1 OOpF, Figures 2 & 4, 82 closed 

tpznl Enable to Output high 


90 


hs 

Cl=100pF, Figures 2 & 4, 81 closed 

tpLzi Disable from Output low 


90 

\ \ 

ns'' 

Cl=15pF, Figures 2 & 4, 82 closed 

tpHzi Disable from Output high 


90 


. ns* 

Cl=15pF, Figures 2 & 4, 81 closed 

Receiver Delay Time from Ei 

iable Mo 

deto trl-i 

state Moc 

e 


Single-Ended Mode 


X. 

X, N 



VzL> Enable to Output low 


90 


ns 

CpL=15pF, Figures 1 & 6 , 81 closed 

VzH> Enable to Output high 


90 


ns 

CpL=15pF, Figures 1 & 6 , 82 closed 

tpLz! Disable from Output low 


90 


ns 

CpL=15pF, Figures 1 & 6 , 81 closed 

tp^z! Disable from Output high 


90 , 


ns 

CpL=15pF, Figures 1 & 6 , 83 closed 

Differential Mode 






tpzLi Enable to Output loyv 


90 


ns 

CpL=15pF, Figures 1 & 6 , 8 ^ closed 

tpzni Enable to Output'high 


90 


ns 

CpL=15pF, Figures 1 & 6 , 83 closed 

tpLzi Disable from Qtitput low 


90 


ns 

CpL=15pF, Figures 1 & 6 , 8 ^ closed 

tppiz; Disable from Output high 


90 


ns 

CpL=15pF, Figures 1 & 6 , 83 closed 


Notes: ’’’''X 

1. lyiea^w^d f|om 2.5V of R,^ to 2.5V of 

2 . Measured frorri ©ne-half of R,^ to 2.5V of R^^j.^- 

3. / Measured frorti 1 .5y of T,^ to one-half of 

4. Measured from 2;€V of R^ to OV of A and B. 




Figure 1. Receiver Timing Test Load Circuit Figure 2. Driver Timing Test Load Circuit 
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f=1MHz; tR<10ns; tF<10ns 


DRIVER INPUT 


DRIVER ‘ Vo 
OUTPUT TXi_ Y 

DIFFERENTIAL Vo+- 

OUTPUT OV- 

TXi -TX2 Vq-- 


I 

V/. 1/2Vf 


■tpLH tpHL' 


■tSKEW 


I 

1/2Vo 

-4- 

TsKEW 



Figure 3. Driver Propagation Delays 



Figure 4. Driver Enable and Disable Times 


^002'^ 
RI1-RI2 
VoD2“ “ 


Vql - - - - - 



Figure 5. Receiver Propagation Delays 
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Figure 6, Receiver Enable and Disable Times 


THEORY OF OPERATION... The^single-ended AppleTalk driver also has 

tyjpical voltage output swings of ±5V under 
The SP333 is a single chip device that can be /copditions, and +8V under no-load con- 
configured via software for either RS-232 or c uitiQns. The single-ended AppleTalk driver can 
AppleTalk™ interface modes at any time. The/\Xaintain ±3.0V (minimum) swings under worst 
SP333 is made up of three basic circuit el^- , “^‘pasbcondipons of 450Q to ground. Thesingle- 
ments; single-ended drivers and receivers, driver can support data rates 

ferential drivers and receivers and charge pum^. \ 4^9Kbps. 

APPLETALK™ section of the SP333 is made up of 

/ ‘x a-differential receiver, a single-ended non-in- 
To program the SP333 for MacM&^p, pia.2^\,^ "'^erting receiver , and a single-ended inverting 
should be connected to a logic hi^h,, Ihs *‘•feceiver. The differential receiver has an input 
MacMode, the SP333 offers a complete sensitivity of ±200mV over a common mode 

AppleTalk serial interface. / /x "" range of ±7V. The receivers have a typical input 

\ X,^ / / resistance of 15KQ (12Kf2 minimum). The 

The driver section of the/Aj^leTalk iritecfacels differential receiver can receive data up to 
made up of a differe^dal/driypr arids,a single- 10Mbps. 
ended inverting dri)?er.^h^4i^ereptjaMriver 

has voltage swingl thal'^e f;^pic^ly)±5 V on The single-ended non-inverting receiver has a 

each output pin undeXJoade(| ^bhcptions, and ±200mV input threshold, however, the input 

typically ±8\^hdei^no-lbaid conditions. The voltage can vary between ±7V. The typical 

differential ^dny^'^*isar|.ja|iintMi)/i3.6V (mini- input resistance of the single-ended non-invert- 

mum) swihgs^tper..pin)^ndejp worst case load ing receiver is ISKQ (12KQ minimum). The 

conditionss^f ^Sd^^'betV^eii the differential single-ended non-inverting receiver can also 

output^..™.^^ x^ receive data up to 10Mbps. 

/ \ \ ')f 

T^d ^fer^ntipl driv Wis equ ipped with a tri- The SP333 also has a single-ended inverting 

s^ate k^nt|:61pin. When TXEN is a logic l ow, the receiver input. This receiver is basically an RS- 

diffefenfiaj^driver is active. When the TXEN 232 receiver (R5 receiver) and is typically used 

pin is^ipgichigh, t he diffe rential driver outputs as a GPI (General Purpose Input) in the 

are tri-stafbd, /he TXEN pin only functions in AppleTalk interface. The GPI input has TTL- 

MacMode. The differential AppleTalk driver compatible input thresholds that can receive 

can support data rates up to 10Mbps. signals up to ±15 V. The input resistance of the 
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single-ended inverting receiver is typically 5KQ 
(3Ki2 to 7KQ). The GPI receiver can operate up 
to 10Mbps. 

SINGLE ENDED DRIVERS/RECEIVERS... 

RS-232 (V.28) Drivers... 

The single-ended drivers and receivers comply 
the with the RS-232E and V.28 standards. The 
drivers are inverting transmitters which accept 
either TTL or CMOS inputs and output the RS- 
232 signals with an inverted sense relative to the 
input logic levels. Typically, the RS-232 driver 
output voltage swing is ±9V with no load and is 
guaranteed to be greater than ±5V under full 
load. The drivers rely on the V-i- and V- voltages 
generated by the on-chip charge pump to main¬ 
tain proper RS-232 output levels. With worst 
case load conditions of 3KQ and 2500pF, the 
four RS-232 drivers can still maintain ±5V 
output levels. The drivers can operate over 
400Kbps; the propagation delay from input to 
output is typically 1.5fiS. During shutdown, the 
driver outputs will be put into a high impedance 
tri-state mode. 

RS-232 (V.28) Receivers... 

The RS-232 receivers convert RS-^232 input 
signals to inverted TTL signals. Each of the four 
receivers features 500mV of hysteresis margin 




to minimize the affects of noisy tranmission 
lines. The inputs also have a 5KQ resistor to 
ground, in an open circuit situation the input of 
the receiver will be forced low, committing the 
output to a logic high state. The input resistance 
will maintain 3KQ-7K^2 over a ±15V range. 
The maximum operating voltage range for the 
receiver is ±30V, under these conditions the 
input current to the receiver must be limited to 
less than 100mA. Due to the on chip ESD 
protection circuitry, the receiver inputs will be 
clamped to ±15V levels; this should not affect 
operation at ±30 yolts. The RS-232 receivers 
can operate over 400Kbps. 

CHARGE PUMP... 

The charge pump is a Sipex-patented design 
(5,306,954) and uses; a unique approach com¬ 
pared to older less-efficient designs. The charge 
pump still requires four external capacitors, but 
uses a four-phase voltage shifting technique to 
attain symmetrical lOV power supplies. The 
capacitor values of the SP333 can be as low as 
0,1 pF. Figure 11a shows the waveform found 
on the positive side of capacitor C2, and Figure 
11b shows the negative side of capacitor C2. 
There is a free-running oscillator that controls 
the four phases of the voltage shifting. A de¬ 
scription of each phase follows. 




CifNAV 
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Phase 1 

-Vss charge storage- During this phase of the 
clock cycle, the positive side of capacitors Cl 
and C2 are initially charged to -i-5V. Cl-i- is then 
switched to ground and charge in Cl- is trans¬ 
ferred to C2-. Since C2-f- is connected to +5V,* 
the voltage potential across capacitor C2 is 
now lOV. 

Phase 2 

-Vss transfer- Phase two of the clock connects 
the negative terminal of C2 to the Vss storage 
capacitor and the positive terminal of C2 to 
ground, and transfers the generated -lOV to C3. 
Simultaneously, the positive side of capacitor 
Cl is switched to -i-5V and the negative side is 
connected to ground. 

Phase 3 

-Vdd charge storage- The third phase of the 
clock is identical to the first phase- the trans¬ 
ferred charge in Cl produces -5 V in the negative 
terminal of Cl, which is applied to the negative 
side of capacitor C2. Since C2+ is at +5V, the 
voltage potential across C2 is lOV. <. *•.. 

Phase 4 

-Vdd transfer- The fourth phase of the clock 
connects the negative terminal of C2 to ground 
and transfers the generated 10 V across C2 to C4'; • 


the Vdd storage capacitor. Simultan^usly with 
this, the positive side of capacitor Ct is switched 
to -I-5V and the negative side is connected to 
ground, and the cycle begins again. 

Since both V+ and V- are separately generated 
from Vcc in a no load condition, V + and V- will 
be symmetrical. Older charge pump a|>proaches 
that generate V- from V+ will show a decrease 
in the magnitude of V- compared to V4 due to 
the inherent inefficiencies in the design. 

The clock rate for the charge pump typically 
operates at 1^|CHZ. The external capacitors 
should be 0.1 pF'with- a 16V breakdown rating. 

External Power Supplies 

For applications that do not require -i-5V only, 
external supplies can be applied at the V+ and 
Vh pins. The value of the external supply volt¬ 
ages must be no greater than ±10V. The current 
. drain from the ± 1OV supplies is used for the RS- 
232 drivers. For the RS-232 driver, the current 
requirement is 3.5mA per driver. The external 
power supplies should provide a power supply 
sequence of either: -tlOV, -lOV, and then +5V; 
or^^lOV, +10V, and then +5V. It is critical that 
the ±10V supplies are on before V^.^. 



Figure 11. Charge Pump Waveforms 
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Shutdown Mode 


The SP333 can be put into a low power shut¬ 
down mode by connecting the Shutdown pin 
(SD, pin 26) to a logic high. During shutdown, 
the driver outputs are put into a high impedance 
tri-state, and the charge pump is put into stand¬ 
by mode. The supply current drops to less than 
lOjiA during shutdown and can be activated in 
either RS-232 or AppleTalk mode. For normal 
operation, the SD pin should be connected to a 
logic low. 


Receiver Enable 

The SP333 has a control line t o enable or disable 
the receiver outputs. Pin 3 (RXEN) is active 
low; a logic low on pin 3 will enable the receiver 
outputs. A logic high on pin 3 will disable the 
receiver outputs. The receiver enable function 
can be initiated in either RS-232 or AppleTalk 
mode. 

Wake Up 

The SP333 also features a "wake up" function. 
The wake up function allows the RS-232 receiv¬ 
ers to remain active during shutdown mode 
unless they are disabled by the receiver enable 
control pin (pin 3). The wake up feature allows 
users to take advantage of the low power shut¬ 
down mode and keep the receivers active to 
accept an incoming "ring indicator" signal. 




\/ / 
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SP481/SP483/SP485 


Cir%Av 

^ Corporation* 

SIGNAL PROCESSING EXCELLENCE 


Low Power Half-Duplex RS-485 Transceivers 


+5V Only 

Low Power BiCMOS 
Driver/Receiver Enable 

Slew Rate Limited Driver for 
Low EMI (SP483) 

Low Power Shutdown Mode (SP481 
and SP483) 

RS-485 and RS-422 Drivers/Receivers 



DESCRIPTION... 


The SP481, SP483, and the SP485 are a family of half-duplex transceivers that meet the 
requirements of RS-485 and RS-422. Their BiCMOS design aliows iow power operation 
without sacrificing performance. The SP481 and SP485 meet the requirements of RS-485 
and RS-422 up to 5Mbps. Additionally, the SP481 is equipped with a low power Shutdown 
mode. The SP483 is internally slew rate limited to reduce EMI and can meet the requirements 
of RS-485 and RS-422 up to 250kbps. The SP483 is also equipped with a low power 
Shutdown mode. 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at 
these ratings or any other above those indicated in the operation sections 
of the specifications below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may affect reliability. 


Vcc.±12V 

Input Voltages 

Logic.-0.3Vto(Vj,c+0.5V) 

Drivers.-0.3V to Q/^+0.5V) 

Receivers.±15V 

Output Voltages 

Logic.-0.3Vto(Vcc-t-0.5V) 

Drivers.±15V 

Receivers.-0.3V to (Vj^-hO.SV) 

StorageTemperature.-65"Cto-Hl50"C 

Power Dissipation.500mW 

SPECIFICATIONS 

TmimIo T,,.v and V„ = 5V ± 5% unless otherwise noted. 


PARAMETERS 

MIN. 

SP481/SP483/SP485 DRIVER 
DC Characteristics 

Differential Output Voltage 

GND 

Differential Output Voltage 

2 

Differential Output Voltage 
Change in Magnitude of Driver 
Differential Output Voltage for 
Complimentary States 

Driver Common-Mode 

1.5 

Output Voltage 

Input High Voltage 

Input Low Voltage 

Input Current 

Driver Short-Circuit Current 

2.0 

Vout = HIGH 

35 

Vout = LOW 

35 

SP481/SP485 DRIVER 

AC Characteristics 

Driver Data Rate 

Driver Input to Output 

20 

Driver Input to Output 

20 

Driver Skew 


Driver Rise or Fall Time 

3 

Driver Enable to Output High 
Driver Enable to Output Low 
Driver Disable Time from Low 
Driver Disable Time from High 


SP481/SP483/SP485 RECEIVER 

DC Characteristics 

Differential Input Threshold 

-0.2 

Input Hysteresis 

Output Voltage High 

Output Voltage Low 
Three-State (High Impedance) 

3.5 

Output Current 

Input Resistance 

12 

Input Current (A, B); Vi^j = 12V 
Input Current (A, B); V,fg = -7V 
Short-Circuit Current 

7 



MAX. 

UNITS 

CONDITIONS 

Vcc 

Volts 

Unloaded; R = 0 ° ; see figure 1 

Vcc 

Volts 

with load; R = 50Q; (RS422); 



see figure 1 

< 

o 

o 

Volts 

with ioad; R = 270.] (RS485); see figure 1 

0.2 

Volts 

R = 27Q or R = 500; see figure 1 

3 

Volts 

R = 270 or R = 500; see figure 1 


Volts 

Applies to DE, Dl, RE 

0.8 

Volts 

Applies to DE, Dl, RE 

±10 

pA 

Applies to DE, Dl, RE 

250 

mA 

-7VsVo<+12V 

250 

mA 

-7V<Vo<+12V 

5 

Mbps 

M = 5V, DE = 5V 

60 

ns 

Vlh’ ^diff “ 540, Cl.| = Cl2 = 10OpF; 



see figures 3 and 6 

60 

ns 

Vhl’ ^diff ~ 540, C|_., = C|_2 = lOOpF; 



see figures 3 and 6 

10 

ns 

From output to output; 



see figures 3 and 6 

40 

ns 

From 10% to 90%; Rp,pp = 540, 



Cli = Cl 2 = lOOpF; see figures 3 and 6 

70 

ns 

Cl = 10OpF; see figures 4 <S 7; Sg closed 

70 

ns 

Cl = lOOpF; see figures 4 & 7; closed 

70 

ns 

Cl = 15pF; see figures 2&9,S^ closed 

70 

ns 

Cl = 15pF: see figures 2 & 9, closed 

+0.2 

Volts 

-7V<Vcm^+12V 


mV 

VcM = 0V 


Volts 

1q = -4mA, Vjo = +200mV 

0.4 

Volts 

lo = +4mA, V,D = -200mV 

±1 

pA 

0.4V <Vo< 2.4V; RE = 5V 


kQ 

-7V<Vcm^+12V 

+1.0 

mA 

DE = OV, Vpc = OV or 5.25V, V|n = 12V 

-0.8 

mA 

DE = OV, Vcc = OV or 5.25V, V|f^ = -7V 

95 

mA 

0V<Vc^<Vcc 
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SPECIFICATIONS (continued) 


Tmin*° and Vpg = 5V ± 5% unless otherwise noted. 


PARAMETERS 

SP481/SP485 RECEIVER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

AC Characteristics 

Receiver Data Rate 



5 

Mbps 

RE = OV, DE = OV 

Receiver Input to Output 

60 

90 

200 

ns 

Vlh! *^iff = 

^L1 ~ ^L2 “ ^OOpF; Figures3&8 

Receiver Input to Output 

60 

90 

200 

ns 

Vhl! *^DIFF = 

Cli = Cl 2 “ 10OpF; Figures3&8 

Diff. Receiver Skew ItpLH'VHL^ 


13 


ns 

Rdiff = 54S2; C^., = Cl2 = 10OpF; 

Figures 3&8 

Receiver Enable to 

Output Low 

Receiver Enable to 


20 

50 

ns 

CpiL = 15pF; Figures 2&9,S-^ closed 

Output High 


20 

50 

ns 

CpiL = 15pF; Figures 2 & 9, closed 

Receiver Disable.from Low 


20 

50 

ns 

CpL = 15pF; Figures 2 & 9, S., closed 

Receiver Disable from High 


20 

50 

ns 

CpL = 15pF: Figures 2 & 9 closed 

SP481 






Shutdown Timing 

Time to Shutdown 

50 

200 

600 

ns 

RE = 5V, DE = OV 

Driver Enable from Shutdown 
to Output High 


40 

100 

ns 

Cl = 10OpF; See figures closed 

Driver Enable from Shutdown 
to Output Low 


40 

100 

ns 

Cl = 10OpF; See figures 4 & 7; S., closed 

Receiver Enable from 

Shutdown to Output High 
Receiver Enable from 


300 

1000 

ns 

Cl = 15pF; See figures 2 & 9; S., closed 

Shutdown to Output Low 


300 

1000 

ns 

Cl = 15pF; See figures 2 & 9; Sg closed 

POWER REQUIREMENTS 






Supply Voltage 

Supply Current 

SP481/485 

+4.75 


+5.25 

Volts 


No Load 


500 

900 

ma 

RE, DI = 0VorVcc; DE = Vcc 



300 


ma 

RE = OV, Dl = OV or 5V: DE = OV 

SP483 





No Load 


350 

650 

ma 

RE, DUOVorV,,^; DE = Vp.p, 



250 


ma 

RE=0V, Dl = OV or 5V: DE = 6v 

SP481/SP483 





Shutdown Mode 



10 

ma 

DE = OV, RE=Vcc 

ENVIRONMENTAL AND 
MECHANICAL 

Operating Temperature 






Commercial (_C_) 

0 


+70 

°C 


Industrial (_E_) 

-40 


+85 

°c 


Storage Temperature 

Package 

-65 


+150 

°c 


Plastic DIP ( S) 

NSOIC (_N) 
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SP483 AC SPECIFICATIONS 

T.„„to and V„ = 5V ± 5% unless otherwise noted. 


PARAMETERS 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

SP483 DRIVER 

AC Characteristics 

Driver Data Rate 



250 



Driver Input to Output 

250 

800 

2000 

mm 

tpi h! RniFF = 54Q, Cm = Cl 2 = 100pF; 






see figures 3& 6 

Driver Skew 

250 

800 

2000 

ns 

Vhl’ ^diff ~ 54f2, C|_.| = C |_2 lOOpF, 
see figures 3 &6 

Driver Rise and Fall Time 


100 

800 

ns 

From output to output; see figures 3&6 


250 


2000 

ns 

From 10% to 90%; Rp|pp = 540, 

Cli = C ^_2 = lOOpF, see figures 3 & 6 

Driver Enable to Output High 

250 


2000 

ns 

Cl = 10OpF; See figures 4 & 7; Sg closed 

Driver Enable to Output Low 

250 


2000 

ns 

Cl = 10OpF; See figures 4 & 7; S^ closed 

Driver Disable Time from Low 

300 


3000 

ns 

Cl = 15pF; See figures 4&7; S^ closed 

Driver Disable Time from High 

300 


3000 

ns 

Cl = 15pF; See figures 4 <& 7' Sg closed 

SP483 RECEIVER 

AC Characteristics 

Receiver Data Rate 



250 

kbps 


Receiver Input to Output 

250 


2000 

ns 

Vlh’ ^diff ~ 540, Cl.| = Gl 2 = lOOpF, 
Figures3&8 

Diff. Receiver Skew ItpLH-lpHL^ 


100 


ns 

RpiPP = 540, Cli = Cl 2 = 10OpF; 
Figures3&8 

Receiver Enable to 

Output Low 

Receiver Enable to 


20 

50 

ns 

CpiL = 15pF; Figures 2&&,S^ closed 

Output High 


20 

50 

ns 

CpL = 15pF; Figures 2 iS ^ Sg closed 

Receiver Disable from Low 


20 

50 

ns 

CpL = 15pF; Figures 2 & 9; closed 

Receiver Disable from High 


20 

50 

ns 

CpL = 15pF; Figures 2 & 9; closed 

SP483 






Shutdown Timing 

Time to Shutdown 

50 

200 

600 

ns 

^ = 5V, DE = OV 

Driver Enable from Shutdown 
to Output High 



2000 

ns 

Cl = 10OpF; See figures 4 & 7; Sg closed 

Driver Enable from Shutdown 
to Output Low 



2000 

ns 

Cl = 10OpF; See figures 4 & 7; closed 

Receiver Enable from 

Shutdown to Output High 
Receiver Enable from 



2500 

ns 

Cl = 15pF; See figures 4&7;S^ closed 

Shutdown to Output Low 



2500 

ns 

Cl = 15pF; See figures 4 & 7; Sg closed 



Top View 

SP481, SP483, SP485 
Pinout (Top View) 


PIN FUNCTION 

Pin# Name Description 

1 ^ Receiver Output. 

2 RE Receiver Output Enable 

Active LOW. 

3 DE Driver Output Enable 

Active HIGH. 

4 DI Driver Input. 

5 GND Ground Connection. 

6 A Driver Output/Receiver Input 

Non-inverting. 

7 B Driver Output/Receiver Input 

Inverting. 

8 Vcc Positive Supply 4.75V<Vcc< 5.25V. 






























DESCRIPTION... 

SP481, SP483, SP485 

The SP481, SP483, and SP485 are half-duplex 
differential transceivers that meet the require¬ 
ments of RS-485 and RS-422. Fabricated with a 
Sipex proprietary BiCMOS process, all three 
products require a fraction of the power of older 
bipolar designs. 

The RS-485 standard is ideal for multi-drop 
applications and for long-distance interfaces. 
RS-485 allows up to 32 drivers and 32 receivers 
to be connected to a data bus, making it an ideal 
choice for multi-drop applications. Since the 
cabling can be as long as 4,000 feet, RS-485 
transceivers are equipped with a wide (-7V to 
+12V) common mode range to accommodate 
ground potential differences. Because RS-485 is 
a differential interface, data is virtually immune 
to noise in the transmission line. 

Drivers... 

SP481,SP483, SP485 

The driver outputs of the SP481, SP483, and 
SP485 are differential outputs meeting the RS- 
485 and RS-422 stand^ds. The typical voltage 
output swing with no load will be 0 volts to +5 
volts. With worst case loading of 54Q across the 
differential outputs, the drivers can maintain 
greater than 1.5 V voltage levels. The drivers of 
the SP481, SP483 and SP485 have an enable 
control line which is active HIGH. A logic 
HIGH on DE (pin 5) will enable the differential 
driver outputs. A logic LOW on DE (pin 5) will 
tri-state the driver outputs. 

The transmitters of the SP481 and SP485 will 
operate up to 5Mbps. The SP483 has internally 
slew rate limited driver outputs to minimize 
EMI. The maximum data rate for the SP483 
driver is 250kbps. 


Receivers... 

SP481, SP483, SP485 

The SP481, SP483, and SP485 receivers have 
differential inputs with an input sensitivity as 
low as ±200mV. Input impedance of the receiv¬ 
ers is typically 15kO (12kf2 minimum). A wide 
common mode range of -7V to -f-12V allows for 
large ground potential differences between sys¬ 
tems. The receivers of the SP481, SP483 and 
SP485 have a tri-state enable control pin. A 
logic LOW on RE (pin will enable the re¬ 
ceiver, a logic HIGH on RE (pin 4) will disable 
the receiver. 

The receiver for the SP481 and SP485 will 
operate up to 5Mbps. The SP483 receiver is 
rated for data rates up to 250kbps. The receiver 
for each of the three devices is equipped with the 
fail-safe feature. Fail-safe guarantees that the 
receiver output will be in a HIGH state when the 
input is left unconnected. 

Shutdown Mode... 

SP481/SP483 

The SP481 and SP483 are equipped with a 
Shutdown mode. To enable the Shutdown state, 
both the driver and receiver must be disabled 
simultaneously. A logic LOW on DE (pin 5) and 
a logic HIGH on RE (pin 4) will put the SP481 
or SP483 into Shutdown mode. In Shutdown, 
supply current will drop to typically IpA. 
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INPUTS 


OUTPUTS 

RE 

DE 

DI 

LINE 

CONDITION 

B 

■ 

X 

1 

1 

No Fault 

0 

1 

X 

1 

0 

No Fault 

1 

0 

X 

0 

X 

X 

z 

z 

X 

1 

X 

Fault 

z 

z 


Table 1. Transmit Function Truth Table 


INPUTS 


OUTPUTS 

RE 

DE 

A-B 

R 

0 

0 

+0.2V 

1 

0 

0 

-0.2V 

0 

0 

0 

Inputs Open 

1 

1 

0 

X 

z 


Table 2. Receive Function Truth Table 
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Figure 8. Receiver Propagation Delays 



Figure 9. Receiver Enable and Disable Times 
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ORDERING INFORMATION 

Model 

Temperature Range 

Package 

SP481CN . 

.0"Cto+70“C . 

.8-pin Narrow SOIC 

SP481CS. 

.0'CtO470‘C . 

.8-pin Plastic DIP 

SP481EN. 

.-40‘Cto+85‘C . 

.8-pin Narrow SOIC 

SP481ES. 

..-40"Cto+85‘C . 

.8-pin Plastic DIP 

SP483CN . 

.0‘Cto+70*C . 

.8-pin Narrow SOIC 

SP483CS. 

.0“Cto+70‘C . 

.8-pin Plastic DIP 

SP483EN. 

.-40‘Cto+85‘C . 

.8-pin Narrow SOIC 

SP483ES . 

.-40'Cto+85‘C . 

.8-pin Plastic DIP 

SP485CN . 

.0“Cto+70"C . 

.8-pin Narrow SOIC 

SP485CS. 

.0"Cto+70"C . 

.8-pin Plastic DIP 

SP485EN . 

.-40"Cto+85“C . 

.8-pin Narrow SOIC 

SP485ES . 

.-40‘Cto+85‘C . 

.8-pin Plastic DIP 
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SP490/SP491 



^ Corporation ▼ 


SIGNAL PROCESSING EXCELLENCE 


Full Duplex RS-485 Transceivers 


■ +5V Only 

■ Low Power BiCMOS 

■ Driver/Receiver Enable (SP491) 

■ RS-485 and RS-422 Drivers/Receivers 

■ Pin Compatible with LTC490 and 
SN75179 (SP490) 

■ Pin Compatible with LTC491 and 
SN75180 (SP491) 


DESCRIPTION... 



The SP490 is a low power differential line driver/receiver meeting RS-485 and RS-422 
standards up to 5Mbps. The SP491 is identical to the SP490 with the addition of driver and 
receiver tri-state enable lines. Both products feature ±200mV receiver input sensitivity, over 
wide common mode range. The SP490 is available in 8-pin plastic DIP and 8-pin NSOIC 
packages for operation over the commercial and industrial temperature ranges. The SP491 
is available in 14-pin DIP and 14-pin NSOIC packages for operation over the commercial and 
industrial temperature ranges. 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at 
these ratings or any other above those indicated in the operation sections 
of the specifications below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may affect reliability. 


Vcc .+12V 

Input Voltages 

Drivers..-0.5V to (V^p-HO.SV) 

Receivers.±14V 

Output Voltages 

Drivers.+14V 

Receivers.-0.5V to (Vgg-H0.5V) 

Storage Temperature.-65”C to -h150' 

Power Dissipation.fOOOmVif 


SPECIFICATIONS 

^min'o T„^ and Vgg = 5V + 5% unless otherwise noted. 


PARAMETERS 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

SP490 DRIVER 

DC Characteristics 

Differential Output Voltage 

GND 


Vcc 

Volts 

Unloaded; R = oo ; see figure 1 

Differential Output Voltage 

2 


Vcc 

Volts 

With Load; R = 500; (RS422); 
see figure 1 

Differential Output Voltage 
Change in Magnitude of Driver 

1.5 


O 

o 

> 

Volts 

With Load; R = 270; (RS485); see figure 1 

Differential Output Voltage for 
Complimentary States 



0.2 

Volts 

R = 270 or R = 500; see figure 1 

Driver Common-Mode 

Output Voltage 



3 

Volts 

R = 270 or R = 500; see figure 1 

Input High Voltage 

2.0 



Volts 

Applies to D 

Input Low Voltage 



0.8 

Volts 

Applies to D 

Input Current 

Driver Short-Circuit Current 



±10 

pA 

Applies to D 

Vout=HIGH 

35 


250 

mA 

-7V<Vo<-i-12V 

Vo,, = LOW 

35 


250 

mA 

-7V< Vo<-f12V 

SP490 DRIVER 

AC Characteristics 

Driver Data Rate 



5 

Mbps 


Driver Input to Output 

20 

30 

60 

ns 

Vlh’ ^diff ~ 540, C[_.| = C|_2 = 10OpF, 
see figures 3 and 6 

Driver Input to Output 

20 

30 

60 

ns 

Vhl’ ^diff “ ^L1 “ ^L2 “ ^ OOpF; 

see figures 3 and 6 

Driver Skew 


5 


ns 

From output to output; 
see figures 3 and 6 

Driver Rise or Fall Time 

3 

15 

40 

ns 

From 10% to 90%; R^ip, = 540, 

Cli = Cl 2 = lOOpF; see figures 3 and 6 

SP490 RECEIVER 

DC Characteristics 

Differential Input Threshold 

0.2 


+0.2 

Volts 

-7V<V^^<12V 

Input Hysteresis 


70 


mV 

< 

o 

II 

Output Voltage High 

3.5 



Volts 

Iq = -4mA, V|, = +200mV 

Output Voltage Low 



0.4 

Volts 

Iq = -F4mA, V|, = -200mV 

Input Resistance 

12 

15 



-7V<Vc^<12V 

Input Current (A, B); V|,^j = 12V 



±1.0 


V,n = 12V 

Input Current (A, B); V,,^ = -7V 



-0.8 

mA 

V,n = -7V 

Short-Circuit Current 

7 


85 

mA 

_ 

0V<Vo<Vcc 
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SPECIFICATIONS (continued) 


Ti^inIo and = 5V ± 5% unless otherwise noted. 

PARAMETERS MIN. TYP. MAX. UNITS CONDtTIONS 

_________ 

AC Characteristics 

Receiver Data Rate 5 Mbps 

Receiver Input to Output 60 90 150 ns tpL^: Rqiff = 

^L 1 “ ^L 2 “ ^ OOpFi Figures3& 8 

Receiver Input to Output 60 90 150 ns tp^Ll Rqiff = 

Cli = Cl 2 ^ 10OpF; Figures3&8 

Diff. Receiver Skew ItpLH’tpHL* ^ ^ ^diff = ^li = ^ 12 =^ OOpF; 

Figures 3&8 

POWER REQUIREMENTS 

Supply Voltage +4.75 +5.25 Volts 

Supply Current 600 |xA 

ENVIRONMENTAL AND 
MECHANICAL 

Operating Temperature 

Commercial (_C_) 0 +70 “C 

Industrial (_E_) -40 +85 °C 

Storage Temperature -65 +150 “C 

Package 
Plastic DIP (_S_) 

NSOIC (_N) 



Figure 1. Driver DC Test Load Circuit Figure 2. Receiver Timing Test Load Circuit 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at 
these ratings or any other above those indicated in the operation sections 
of the specifications below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may affect reliability. 

. +12V 

Input Voltages 

Logic.-0.5V to (Vj.c-t-0.5V) 

Drivers.-0.5V to (Vco-i-O.SV) 

Receivers.±14V 

Output Voltages 

Logic.-0.5V to (Vcc-i-0.5V) 

Drivers.±14V 

Receivers.-0.5V to (Vcc-i-0.5V) 

Storage Temperature.-65'C to -t-tSO 

Power Dissipation.lOOOmW 


SPECIFICATIONS 


Tuikito Tu.„ and V.. = 5V ± 5% unless othenwise noted. 


PARAMETERS 

MIN. 

SP491 DRIVER 

DC Characteristics 

Differential Output Voltage 

GND 

Differential Output Voltage 

2 

Differential Output Voltage 
Change in Magnitude of Driver 
Differential Output Voltage for 
Complimentary States 

Driver Common-Mode 

Output Voltage 

1.5 

Input High Voltage 

Input Low Voltage 

Input Current 

Driver Short-Circuit Current 

2.0 

Vout = HIGH 

35 

Vout = LOW 

35 

SP491 DRIVER 

AC Characteristics 

Driver Data Rate 

Driver Input to Output 

20 

Driver Input to Output 

20 

Driver Skew 


Driver Rise or Fall Time 

3 

Driver Enable to Output High 


Driver Enable to Output Low 


Driver Disable Time from Low 


Driver Disable Time from High 



MAX. 

UNITS 

CONDITIONS 

^cc 

Volts 

Unloaded; R = « ; see figure 1 

^cc 

Volts 

With Load; R = 500; (RS422); 
see figure 1 

< 

o 

o 

Volts 

With Load; R = 27Q; (RS485); see figure 1 

0.2 

Volts 

R = 27Q or R = 50Q; see figure 1 

3 

Volts 

R = 270 or R = 500; see figure 1 


Volts 

Applies to D, REB, DE 

0.8 

Volts 

Applies to D, REB, DE 

±10 

pA 

Applies to D, REB, DE 

250 

mA 

-7V<Vo<12V 

250 

mA 

-7V<Vo<12V 

5 

Mbps 

REB = 5V, DE = OV 

60 

ns 

Vlh’ ^diff “ 540, Cl^ = Cl2 = 10OpF; 
see figures 3 and 6 

60 

ns 

Vhl’ ^diff “ 540, C|_.| = C[_2 = 10OpF, 
see figures 3 and 6 

10 

ns 

From output to output; 
see figures 3 and 6 

40 

ns 

From 10% to 90%; R^ipp = 540, 

Cli = Cl 2 = lOOpF; see figures 3 and 6 

70 

ns 

Cli = Cl 2 = 10OpF; see figures 

4 and 7; Sg closed 

70 

ns 

Cli = Cl 2 = 10OpF; see figures 

4 and 7; S^ closed 

70 

ns 

Cli = Cl 2 = 15pF; see figures 

4 and 7; closed 

70 

ns 

Cli = Cl 2 = 15pF; see figures 

4 and 7; closed 
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SPECIFICATIONS (continued) 


TuiN^o Tu^ax '^cc = 5V ± 5% unless otherwise noted. 


PARAMETERS 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

SP491 RECEIVER 

DC Characteristics 

Differential Input Threshold 

-0.2 


+0.2 

Volts 

-7V<V^^<12V 

Input Hysteresis 


70 


mV 

< 

o 

s 

II 

Output Voltage High 

3.5 



Volts 

Iq = -4mA, V,D = +200mV 

Output Voltage Low 



0.4 

Volts 

Iq = +4mA, V |[3 = -200mV 

Three State (high impedance) 






Output Current 



±1 

liA 

0.4V < Vq < 2.4V; REB = 5V 

Input Resistance 

12 

15 


kQ 

-7V<Vcm<12V 

Input Current (A, B); V,^ = 12V 



±1.0 

mA 

DE = OV, Vcc = OV or 5.25V, V,^ = 12V 

Input Current (A, B); V|,^j = -7V 



-0.8 

mA 

DE = OV, Vcc = OV or 5.25V, V,,^ = -7V 

Short-Circuit Current 

7 


85 

mA 

0V<Vo<Vcc 

SP491 RECEIVER 

DC Characteristics 






Receiver Data Rate 



5 

Mbps 

REB = OV, DE = 5V 

Receiver Input to Output 

60 

90 

150 

ns 

Wh! ^diff = 

^L 1 “ lOOpF; Figures3&8 

Receiver Input to Output 

60 

90 

150 

ns 

WlI f^DIFF = 

Gli = Cl 2 “ 10OpF; Figures3&8 

Diff. Receiver Skew ItpLu'^Hi* 


13 


ns 

R[)iff = 540; Cli = 0^ = lOOpF; 

Figures 3 &8 

Receiver Enable to Output Low 


20 

50 

ns 

Crl = 15pF; Figures 2 and 9; S^ closed 

Receiver Enable to Output High 


20 

50 

ns 

CpL = 15pF; Figures 2 and 9; closed 

Receiver Disable from Low 


20 

50 

ns 

CpL= 15pF; Figures 2 and 9; closed 

Receiver Disable from High 


20 

50 

ns 

CpL= 15pF; Figures 2 and 9; Sp closed 

POWER REQUIREMENTS 

Supply Voltage 

+4.75 


+5.25 

Volts 


Supply Current 


600 


pA 

REB, D = OV or V^c; DE = V^c 

SP491 ENVIRONMENTAL 
AND MECHANICAL 

Operating Temperature 






Commercial ( C ) 

0 


+70 

°C 


Industrial (_E_) 

-40 


+85 

°C 


Storage Temperature 

Package 

-65 


+150 

°C 


Plastic DIP ( S ) 

NSOIC (_N) 
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DESCRIPTION 

The SP490 and SP491 are full-duplex differen¬ 
tial transceivers that meet the requirements of 
RS-485 and RS-422. Fabricated with a Sipex 
proprietary BiCMOS process, both products 
require a fraction of the power of older bipolar 
designs. 

The RS-485 standard is ideal for multi-drop 
applications or for long-distance interfaces. RS- 
485 allows up to 32 drivers and 32 receivers to 
be connected to a data bus, making it an ideal 
choice for multi-drop applications. Since the 
cabling can be as long as 4,000 feet, RS-485 
transceivers are equipped with a wide (-7V to 
+12V) common mode range to accommodate 
ground potential differences. Because RS-485 
is a differential interface, data is virtually im¬ 
mune to noise in the transmission line. 

Driver... 

The drivers for both the SP490 and SP491 have 
differential outputs. The typical voltage output 
swing with no load will be 0 volts to +5 volts. 
With worst case loading of 54Q across the 
differential outputs, the driver can maintain 
greater than 1.5V voltage levels. 


The driver of the SP491 has a driver enable 
control line which is active high. A logic high on 
DE (pin 4) of the SP491 will enable the differ¬ 
ential driver outputs. A logic low on DE (pin 4) 
of the SP491 will tri-state the driver outputs. 
The SP490 does not have a driver enable. 

Receiver... 

The receivers for both the SP490 and SP491 
have differential inputs with an input sensitivity 
as low as ±200mV. Input impedance of the 
receivers is typically 15Ki2 (12KO minimum). 
A wide common mode range of -7V to +12V 
allows for large ground potential differences 
between systems. The receivers for both the 
SP490 and SP491 are equipped with the fail¬ 
safe feature. Fail-safe guarantees that the re¬ 
ceiver output will be in a high state when the 
input is left unconnected. 

The receiver of the SP491 has a receiver enable 
control line which is active low. A logic low on 
REB (pin 3) of the SP491 will enable the differ¬ 
ential receiver. A logic high on REB (pin 3) of 
the SP491 will tri-state the receiver. 
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SP495 


Cir\Av 

^ Corporation^ 

SIGNAL PROCESSING EXCELLENCE 


Quad Differential RS-485 Transceiver 


Pinout for SCSI Interface 

Meets EIA-485 Standard for Multipoint 
Bus Transmission 

+5V-Only Power Supply Required 
Receiver Fail-Safe Mode 
Low Power BiCMOS Technology 
Glitch-Free Power-Up/Down 
Available in 20-Pin Plastic LCC 
Pin Compatible with DS36954 


DESCRIPTION... 


The SP495 is a quad differential line driver/receiver rr>eetihg both RS-485 and RS-422 
standards at data rates beyond 10Mbps. SI^49§,feMMreafh half-duplex transceivers 
suitable for data bus connections and a fouWhiu.ll-duptex|ra|^sceiver with independent driver, 
receiver enables, ideal for use as a control bu's transcdlv^r^^ complete SCSI initiator or target 
interface can be implemented using fivb $P495S. Propagation Delay Skew is tightly specified 
to aid in parallel interface designs, lih!^ iP495 available in a 20-pin plastic LCC package 
for operation over the commerdaf^n^ ifidu^nar tetrlperature ranges. 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation of the device at 
these ratings or any other above those indicated in the operation sections 
of the specifications below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may affect reliability. 

Vcc.+12V 

Input Voltages 

Logic.-0.5V to (Vcc+0.5V) 

Drivers.-0.5V to (V(,g+0.5V) 

Receivers.±15V 

Output Voltages 

Logic...-0.5V to {\/^+0.S\/) 

Drivers....±15V 

Receivers.-0.5V to (V(^+0.5V) 

Storage T emperature.-65“C to +150°C 

Power Dissipation.lOOOmW 


SPECIFICATIONS 

T.-.Kito T,,,v and V„ = 5V + 5% unless othenvise noted. 


PARAMETERS 

MIN. 

DRIVER 

DC Characteristics 

Differential Output Voltage 

GND 

Differential Output Voltage 

2 

Differential Output Voltage 
Change in Magnitude of Driver 
Differential Output Voltage for 
Complimentary States 

Driver Common-Mode 

Output Voltage 

1.5 

Input High Voltage 

Input Low Voltage 

Input Current 

Driver Short-Circuit Current 

2.0 

Vout = HIGH 

35 

Vout = LOW 

35 , 

DRIVER 

AC Characteristics 

Driver Data Rate 

Driver Input to Output 

20 

Driver Input to Output 

20 ' 

Driver Skew 


Driver Rise or Fall Time 

3 

Driver Enable to Output High 


Driver Enable to OutpytLow i 


Driver Disable Time from Low 


Driyer Disable Time from High 


fiEi^EIVER 


/ DO^j^haracteristics 

'‘ 'Differehtiaf Input Threshold 

-0.2 

In^m Hylt€,resis 
Output*\{olt^p High 

3.5 


TYP. I MAX. I UNITS I G^ONDITIONS 



, Unloaded; R = « ; see figure 1 
“With Load; R = 50Q; (RS422); 
see figure 1 

V\^th Load; R = 27Q; (RS485); see figure 1 


R = 27Q or R = 50Q; see figure 1 

% 

R 27Q or R = 50Q; see figure 1 


%lfs 1 

x^Appiies to 

DRx, 

DEx/ 

REx 

V.olts\ 

/ Applies to 

DRx, 

DEx/ 

REx 

pA 1 

Applies to 

DRx, 

DEx/ 

REx 

mA 

-7V < Vq < 

; 12V 



mA 

-7V<Vo< 

; 12V 




+0.2 Volts 
mV 
Volts 


DEx/ REx = 5V 

Vlh’ ^diff ~ 5412, Cl.| = C|_2 = 10OpF; 
see figures 3 and 6 

Vhl’ ^diff “ 54Q, Cl^ = Cl 2 = 100pF; 

see figures 3 and 6 

From output to output; 

see figures 3 and 6 

From 10% to 90%; R^ipp = 5412, 

Cli = Cl 2 = 10OpF; see figures 3 and 6 

Cli = Cl 2 = 100pF; see figures 

4 and 7; Sg closed 

Cli = ^L 2 “ 100pF; see figures 

4 and 7; closed 

^Li ~ ^L 2 = ^ figures 

4 and 7; closed 

Cli = ^L 2 ^ ^P^’ figures 

4 and 7; Sg closed 


-7V<Vc^,<12V 


Iq = -4mA, V|p = -F200mV 
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SPECIFICATIONS (continued) 

T^ji^to and = 5V ± 5% unless otherwise noted. 


PARAMETERS 


RECEIVER 
DC Characteristics 

Output Voltage Low 

Three State (high impedance) 

Output Current 

Input Resistance 

Input Current (A, B); Vi^j = 12V 

Input Current (A, B); V,,^ = -7V 

Short-Circuit Current 


RECEIVER 
AC Characteristics 

Receiver Data Rate 
Receiver Input to Output 

Receiver Input to Output 

Diff. Receiver Skew Ito, u-toui I 


Receiver Enable to Output Low 
Receiver Enable to Output High 
Receiver Disable from Low 
Receiver Disable from High 


POWER REQUiREMENTS 

Suppiy Voltage 
Supply Current 


ENVIRONMENTALAND 

MECHANICAL 

Operating Temperature 
Commercial (_C_) 
Industrial (_E_) 
Storage Temperature 
Package 
Plastic LCC (_L) 



TYP. 

MAX. 

UNITS 


0.4 

Volts 

±1 


pA 

15 


kn 


±1.0 

mA 


-0.8 

mA 


85 

mA 


10 

Mbps 

60 

150 

ns 

60 

150 

ns 

13 


ns 

20 

50 

ns 

20 

50 

ns 

20 

50 

ns 

20 

50 

ns 


-f525 ^ 

Volts 

3 


mA 


CONDITIONS 


Iq = +4mA, V,p = -200mV 

0.4V < Vq < 2.4V; DEx/ ^ = 5V 
-7V<Vc^<12V^^^_ . 

DE = OV, V^c ^OV ors.25V, V,,^ = 
DE = OV, Vcc = OV or 5.25V, V|f^ = 
OV < V^ < V.^ 


DEx/ REx = OV 

VlH’ ^OlFF = ' 

C ^1 = Cl 2 = T00pF; Figures3&8 

Vi-it’ *^diffJ= 

Cm =? Cl^“ WO’pFf. J^igures 3 & 8 
Rpij-pi! 54Q; Cm = Cl 2= lOOpF; 

Figures 3 & 8 ; 

CpL = 150F; hgures 2 and 9; S., closed 
' Cpj^L = ^ Spf^j, Pfifures 2 and 9; closed 
Cp,L = 15^F; Figures 2 and 9; S^ closed 
CpL = 15pF; Figures 2 and 9; Sg closed 



Vcc 


Figure 1. Driver DC Test Load Circuit 


Figure 2. Receiver Timing Test Load Circuit 



Output 
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Figure 3. Driver/Rdceiver Timing Test Circuit 


Figure 4. Driver Timing Test Load #2 Circuit 
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Figure 9. Receiver Enable and Disable Times 


DESCRIPTION 
General Description... 

The SP495 is a quad differential transceiver that 
meets the requirements of RS-485, RS-422, and 
differential SCSI at data rates beyond 10Mbps. 
Fabricated with a proprietary Sipex BiCMOS 
process, the SP495 requires only a fraction of the 
power of older bipolar designs. 

The SP495 features three half-duplex transceiver^ 
suitable for data bus connections and a fourth 
full-duplex transceiver with independent einables"* 
ideal for use as a control bus transgeiVei'. Ax 
complete SCSI initiator or target interfacb caii be 
implemented using five SP495s. 

The RS-485 standard is ide^l for multi-drop 
applications and for long-(|istlBce interfaces.. 
RS-485 allows up to 32 drjyefs-and 32 jeceiVe0 
to be connected to a single dpila bu§>i|iafen[g if "an 
ideal choice for multi/drq^ apfdfcatibns. Since 
the cabling can be as4oi|| as,4,90O feet, ItS-485 
transceivers are specified’foy/bperdtiph with a 
wide (-7V to -t-12V) commbn jho^ range to 
accommodate ground pblential/differences. 
Because RS-485 is a low iip^eiSarfce differential 
interface, data is virtually imiitjane to noise in the 
transmission line. ' 

Driyers... 

"pie differential drivers for the SP495 have typical 
oiiiTlut vbltage swings (no load) of 0 to -i-5Volts. 
With Ibading to the RS-485 specification (54^2), 
drivers must maintain outputs greater than 1.5 V. 


The threphalf-duplex drivers of the SP495 have 
indepeh^eihsprivef pnif)le control lines which 
are active HIGfL A IbgicHIGH on DEx (pins 1, 
4, or 5-of. t^^^^ enable the addressed 

differentml ddyer ou,t|)ut. A logic LOW on DEx 
xwilt tri-state the driver output and enable the 
receiver. The fourth driver is controlled by its 
bwn DE4 Enable line and can be used in half - 
'duplex or full-duplex modes. 

Receivers... 

The differential receivers for the SP495 have an 
input sensitivity of ±200mV. Input impedance is 
typically 15kQ (12kQ minimum). A wide 
common mode range of -7V to + 12V allows for 
large ground potential differences between widely 
separated systems. These receivers are equipped 
with a fail-safe feature which guarantees that the 
receiver output will be in a HIGH state when the 
input is left unconnected (note: this feature 
operates with floating inputs, not terminated 
inputs). 

Like the half-duplex drivers, the three half-duplex 
receivers of the SP495 have independent Re¬ 
ceiver Enable control lines which are active 
LOW. A logic LOW on REx (pins 1,4, or 5 of 
the SP495) enables the differential receivers. A 
logic HIGH on REx tri-states the receivers. The 
fourth receiver is controlled by its own RE4 
Enable line and can be used in half -duplex or 
full-duplex modes. 
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SP503 



SIGNAL PROCESSING EXCELLENCE 


Multi-Mode Serial Transceiver 


■ Single-Chip Serial Transceiver Sup¬ 
ports Industry-Standard 

■ Software-Selectable Protocols: 

— RS-232 (V.28) 

— RS-422A (V.11,X.27) 

— RS-449 
— RS-485 
— V.35 
— EIA-530 

■ Programmable Selection of Interface 

■ Seven (7) Drivers and Seven (7) 
Receivers 

■ Surface Mount Packaging 



DESCRIPTION... 


The SP503 is a highly integrated serial transceiver that allows software control of its interface 
modes. It offers hardware interface modes for RS-232 (V.28), RS-422A (V.11), RS-449, RS485, 
V.35, and EIA-530. The SP503 is fabricated using low-power BiCMOS process technology, and 
incorporates a Sipex-patented (5,306,954) charge pump allowing +5V only operation. Each 
device is packaged in an 80-pin Quad FlatPack package. 
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SPECIFICATIONS 

T„in to @ Vcc = +5V ±5% unless otherwise noted. 



MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

LOGIC INPUTS 






V,L 



0.8 

Volts 


V,H 

2.0 



Volts 


LOGIC OUTPUTS 

■■ 





VoL 



0.4 

Volts 


^OH 




Volts 


RS-485 DRIVER 






TTL Input Levels 






V|L 



0.8 

Volts 


V|H 

2.0 



Volts 


Outputs 






High Level Output 



+6.0 

Volts 


Low level Output 

-0.3 



Volts 


Differential Output 

±1.5 


±5.0 

Volts 

R| =54i2, C| =50pF 

Balance 



±0.2 

Volts 

IV^I - IV^I 

Open Circuit Voltage 



±6.0 

Volts 


Output Current 

28.0 



mA 

Rl=54Q 

Short Circuit Current 



±250 

mA 

Terminated in -7V to +12V 

Transition Time 



120 

ns 

Rise/fall time, 10%-90% 

Transmission Rate 



5 

Mbps 


Propagation Delay 






Vhl 



200 

ns 

Rl=540 

^PLH 



200 

ns 

R, =54Q 

RS-485 RECEIVER 






TTL Output Levels 






VoL 

HSH 


0.4 

Volts 


VoH 

KM 



Volts 


Input 






High Threshold 

+0.2 


+12.0 

Volts 

(a)-(b) 

Low Threshold 

-7.0 


-0.2 

Volts 

(a)-(b) 

Common Mode Range 

-7.0 


+12.0 

Volts 


High Input Current 





Refer to graph 

Low Input Current 





Refer to graph 

Receiver Sensitivity 



±0.2 

Volts 

Over -7V to +12V common 






mode range 

Input Impedance 

12 



KQ 


Transmission Rate 



5 

Mbps 


Propagation Delay 






Vhl 



200 

ns 


Vlh 



200 

ns 


V.35 DRIVER 






TTL Input Levels 






V,L 

0 


0.8 

Volts 


V|H 

2.0 ' 



Volts 


Outputs 






Differential Output 

±0.44 


±0.66 

Volts 

With termination network in 






Figure 6; Rl=100Q 

Output Impedance 

50 


150 

a 

With termination network in 






Figure 6. 

Transition Time 



40 

ns 


Transmission Rate 



5 

Mbps 


Propagation Delay 






Vhl 



200 

ns 

Rl=100£2 

Vlh 



200 

ns 

Rl=100Q 



* CorpofaBon^ 
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SPECIFICATIONS (Continued) 

T„|n to @ Vcc = +5V ±5% unless otherwise noted. 


MIN. 


V.35 RECEIVER 

TTL Output Levels 
VoL 

^OH 

Input 

High Threshold 
Low Threshold 
Common Mode Range 
Receiver Sensitivity 
Input Impedance 

Transmission Rate 
Propagation Delay 


RS-422 DRIVER 

TTL Input Levels 
VlL 

VlH 

Outputs 

Differential Output 
Open Circuit Voltage,V 
Balance 
Offset 

Short Circuit Current 
Power Off Current 
Transition Time 
Transmission Rate 
Propagation Delay 


RS-422 RECEIVER 

TTL Output Levels 
VoL 

^OH 

Input 

High Threshold 
Low Threshold 
Common Mode Range 
High Input Current 
Low Input Current 
Receiver Sensitivity 
Input Impedance 
Transmission Rate 
Propagation Delay 



RS-232 DRIVER 

TTL Input Level 


V.L 

0 

^IH 

2.0 

Outputs 


High Level Output 

+5.0 

Low Level Output 

-15.0 

Open Circuit Voltage 

-15 

Short Circuit Current 


Power Off Impedance 

300 



MAX. 

UNITS 

CONDITIONS 

0.4 

Volts 



Volts 


+12.0 

Volts 

(a)-(b) 

-0.2 

Volts 

(a)-(b) 

+12.0 

Volts 


±0.2 

Volts 


110 

n 

With termination network 



in Figure 6. 

5 

Mbps 


200 

ns 


200 

ns 


0.8 

Volts 



Volts 


±5.0 

Volts 

Rl=100Q 

±6.0 

Volts 


±0.4 

Volts 

< 

1 

< 

+3.0 

Volts 


±150 

mA 

-7V<V„^,^+12V 

±100 

pA 

Vcc = 0V, V,^, = ±0.25V 

60 

ns 

Rise/fall time, 10%-90% 

5 

Mbps 


200 

ns 

Rl=100Q 

200 

ns 

R,=100C2 

0.4 

Volts 



Volts 


+6.0 

Volts 

(a)-(b) 

-0.2 

Volts 

(a)-(b) 

+7.0 

Volts 




Refer to graph 



Refer to graph 

±0.2 

Volts 





5 

Mbps 


■ 200 

ns 


200 

ns 


0.8 

Volts 



Volts 


+15 

Volts 

RL=3Kil, V|,,g=0.8V, V^^ = 5V 

-5.0 

Volts 

Rl=3KQ, V|^=2.0V, V^^ = 5V 

+15 

Volts 


±100 

mA 



Q. 

Vcc = 0V,V,,, = ±2.0V 


CirNAV 
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SPECIFICATIONS (Continued) 


Vcc = +5V ±5% unless othenA/ise noted. 



RS-232 RECEIVER 

TTL Output Levels 
VoL 

^OH 

Input 

High Threshold 
Low Threshold 
Receiver Open Circuit Bias 
Input Impedance 
Transmission Rate 
Propagation Delay 


RS-423 DRIVER 

TTL Input Levels 
V,L 
V,H 
Output 

High Level Output 
Low Level Output 
Open Circuit Voltage 
Short Circuit Current 
Power Off Current 
Transition Time 
Transmission Rate 
Propagation Delay 


RS-423 RECEIVER 

TTL Output Levels 
VoL 

'^OH 

Input 

High Threshold 
Low Threshold 
Common Mode Range 
High Input Current 
Low Input Current 
Receiver Sensitivity 
Input Impedance 
Transmission Rate 
Propagation Delay 


CONDITIONS 


Rl=3KO, Cl=15pF 
Rl=3KQ, Cl=2500pF 

Rl=3KQ 
R, =3KO 




Rl=450O 

Rl=450Q 


Vcc = 0V,V„,, = ±0.25V 
Rise/fall time, 10-90% 


RL=450a 
R, =450Q 


Refer to graph 
Refer to graph 
Vc^, = +7Vto-7V 
V,K, = +10V to-10V 


Vpp=5V; no interface selected 
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RECEIVER INPUT GRAPHS 


RS-422 RECEIVER 


+3.25mA 


RS-423 RECEIVER 


+3.25mA 


-10V -3V 


-10V -3V 


Mode 

Open Input 

Input to 5V 

Input to GND 

AC signal 
to Input 

Input to 5V 

with load 

input to GND 

with load 

AC Signal 

with load 

Conditions 

V.35 

47.0mA 

48.8mA 

47.3mA 

54.5mA 

104.2mA 

100.9mA 

100.9mA 

With external termination resistor network; 
Input @ 60kHz, Load is 3kn & 2500pF for 
RS-232 and lOOQ for V.35 

RS-232 

35.4mA 

37.8mA 

35.2mA 

43.6mA 

54.1mA 

57.1mA 

55.9mA 

Input @ 60kHz 

Load is 3kii & 2500pF for RS-232. 

RS-422 

25.8mA 

31.4mA 

25.8mA 

27.5mA 

140.2mA 

135.9mA 

145.2mA 

Input @ 2.5MHz 

Load is 100Q. 

RS-485 

33.4mA 

37.91mA 

33.51 mA 

34.81mA 

200.3mA 

194.8mA 

j 

203.3mA 

Input @ 2.5MHz 

Load is 540. 

RS-449 

37.8mA 

40.3mA 

41.1mA 

42.9mA 

142.3mA 

138.8mA 

147.4mA 

Input @ 60kHz 

Load is lOOD for RS-422 

4500 for RS-423 

EIA-530 

1 

45.2mA 

48.1mA 

44.4mA 

50.3mA 

148.9mA 

145.7mA 

147.3mA 

Input @ 60kHz 

Load is 10OO for RS-422 

4500 for RS-423 


C!r%Av 

»jnMV/v 
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OTHER AC CHARACTERISTICS 


(Typical @ 25°C and nominal supply voltages unless otherwise noted) 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

DELAY TIME FROM ENABLE MODE TO TRI-S’ 

1 1 

FATE MO 

DE 


SINGLE-ENDED MODE (RS-232, RS-423) 




Wl’ Enable to Output low 


190 


ns 

3Kfi pull-up to output 

tpzu; Enable to Output high 


130 


ns 

3KQ pull-down to output 

tpLzi Disable from Output low 

270 


ns 

5V to input 

Lhz! Disable from Output high 

400 


ns 

GND to input 

DIFFERENTIAL MODE (RS-422, RS-485, V.35) 




tp 2 L; Enable to Output low 


100 


ns 

3KQ pull-up to output 

Wh! Enable to Output high 


100 


ns 

3KQ pull-down to output 

tpL^; Disable from Output low 


130 


ns 

5V to input 

tpj^ 2 :! Disable from Output high 


140 


ns 

GND to input 


Notes: 

1. Measured from 2.5V of R,^ to 2.5V of 

2. Measured from one-half of R,^ to 2.5V of Rq^^. 

3. Measured from 1.5V of T,^ to one-half of 

4. Measured from 2.5V of Rq to OV of A and B. 


PINOUT- 



PIN ASSIGNMENTS... 

CLOCK AND DATA GROUP 

Pin 1 — RxD — Receive Data; TTL output, 
sourced from RD(a) and RD(b) inputs. 

Pin 14 — TxD — TTL input ; transmit data 
source for SD(a) and SD(b) outputs. 

Pin 15—TxC—Transmit Clock; TTL input for 
TT driver outputs. 


Pin 20 — RxC — Receive Clock; TTL output 
sourced from RT(a) and RT(b) inputs. 

Pin 22—ST—Send Timing; TTL input; source 
for ST(a) and ST(b) outputs. 

Pin 37 — RT(a) — Receive Timing; analog 
input, inverted; source for RxC. 

Pin 38 — RT(b) — Receive Timing; analog 
input, non-in verted; source for RxC. 

Pin 42 — ST(a) — Send Timing; analog output, 
inverted; sourced from ST, 

Pin 44—ST(b) — Send Timing; analog output, 
non-inverted; sourced from ST. 

Pin 59 — SD(b) — Analog Out — Send data, 
non-inverted; sourced from TxD. 

Pin 61 — SD(a) — Analog Out — Send data, 
inverted; sourced from TxD. 

Pin 63 — TT(a) — Analog Out — Terminal 
Timing, inverted; sourced from TxC 

Pin 65 — TT(b) — Analog Out — Terminal 
Timing, non-inverted; sourced from TxC. 

Pin 70—RD(a) — Receive Data, analog input; 
inverted; source for RxD. 
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Pin 71 — RD(b) — Receive Data; analog input; 
non-inverted; source for RxD. 

Pin 76 — SCT(a) — Serial Clock Transmit; 
analog input, inverted; source for SCT. 

Pin 77 — SCT(b) — Serial Clock Transmit: 
analog input, non-inverted; source for SCT 

Pin 79 — SCT — Serial Clock Transmit; TTL 
output; sources from SCT(a) and SCT(b) inputs. 

CONTROL LINE GROUP 

Pin 13 — DTR — Data Terminal Ready; TTL 
input; source for TR(a) and TR(b) outputs. 

Pin 16 — RTS — Ready To Send; TTL input; 
source for RS(a) and RS(b) outputs. 

Pin 17 — RL — Remote Loopback; TTL input; 
source for RL(a) and RL(b) outputs. 

Pin 19 — DCD— Data Carrier Detect; TTL 
output; sourced from RR(a) and RR(b) inputs. 

Pin 21 — RI — Ring In; TTL output; sourced 
from IC(a) and IC(b) inputs. 

Pin 24 — LL — Local Loopback; TTL input; 
source for LL(a) and LL(b) outputs. 

Pin 35 — RR(a)— Receiver Ready; analog 
input, inverted; source for DCD. 

Pin 36 — RR(b)— Receiver Ready; analog 
input, non-inverted; source for DCD. 

Pin 39 — IC(a)— Incoming Call; analog input, 
inverted; source for RI. 

Pin 40 — IC(b)— Incoming Call; analog input, 
non-inverted; source for RI. 

Pin 45 — RL(b) — Remote Loopback; analog 
output, non-inverted; sourced from RL. 

Pin 47 — RL(a) — Remote Loopback; analog 
output inverted; sourced from RL. 

Pin 49— LL(b) — Local Loopback; analog 
output, non-inverted; sourced from LL. 

Pin 51 — LL(a) — Local Loopback; analog 
output, inverted; sourced from LL. 

Pin 52 — RS(b) — Ready To Send; analog 
output, non-inverted; sourced from RTS. 


Pin 54 —RS(a) — Ready To Send; analog 
output, inverted; sourced from RTS. 

Pin 56 — TR(b) — Terminal Ready; analog 
output, non-inverted; sourced from DTR. 

Pin 58 — TR(a) — Terminal Ready; analog 
output, inverted; sourced from DTR. 

Pin 66 — CS(a)— Clear To Send; analog input, 
inverted; source for CTS. 

Pin 67 — CS(b)— Clear To Send; analog input, 
non-inverted; source for CTS. 

Pin 68 — DM(a)— Data Mode; analog input, 
inverted; source for DSR. 

Pin 69 — DM(b)— Data Mode; analog input, 
non-inverted; source for DSR 

Pin 78 — DSR— Data Set Ready; TTL output; 
sourced from DM(a), DM(b) inputs. 

Pin 80 — CTS— Clear To Send; TTL output; 
sourced from CS(a) and CS(b) inputs. 


CONTROL REGISTERS 

Pins 2-5 — RDECq - RDEC 3 — Receiver 
decode register; configures receiver modes; TTL 
inputs. 

Pin 6 — TTEN — Enables TT driver, active 
low; TTL input. 

Pin 7 — SCTEN — Enables SCT receiver; 
active high; TTL input. 

Pins 12-9 — TDECq - TDEC 3 — Transmitter 
decode register; configures transmitter modes; 
TTL inputs. 

Pin 23 — STEN — Enables ST driver; active 
low; TTL input. 

POWER SUPPLIES 

Pins 8,25, 33,41,48, 55,62,73,74 — V^c — 
-I-5V input. 

Pins 29,34,43,46,50,53,57,60,64,72,75 — 
GND — Ground. 

Pin 27—+10V Charge Pump Capacitor— 
Connects from to Suggested capaci¬ 
tor size is 22|iF, 16V. 
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Pin 32 — Vgg -lOV Charge Pump Capacitor — 
Connects from ground to Suggested ca¬ 
pacitor size is 22 |jF, 16V. 

Pins 26 and 30 — C and Cf — Charge Pump 
Capacitor — Connects from Cj"^ to Cj". Sug¬ 
gested capacitor size is 22pF, 16V. 

Pins 28 and 31 — C 2 ^ and C 2 ~ — Charge Pump 
Capacitor — Connects from C 2 '*' to C 2 ". Sug¬ 
gested capacitor size is 22)llF, 16V. 


NOTE; NC pins should be left floating; internal 
signals may be present. 


FEATURES... 

The SP503 is a highly integrated serial trans¬ 
ceiver that allows software control of its inter¬ 
face modes. The SP503 offers hardware inter¬ 
face modes for RS-232 (V.28), RS-422A (V. 11), 
RS-449, RS-485, V.35, and EIA-530. The inter¬ 
face mode selection is done via an 8 -bit switch; 
four (4) bits control the drivers and four (4) bits 
control the receivers. The SP503 is fabricated 
using low-power BiCMOS process technology, 
and incorporates a Sipex-patented (5,306,954) 
charge pump allowing +5 V only operation. Each 
device is packaged in an 80-pin Quad FlatPack 
package. 

The SP503 is ideally suited for wide area 
network connectivity based on the interface 
modes offered and the driver and receiver 
configurations. The SP503 has seven (7) 
independent drivers and seven (7) independent 
receivers. The seventh driver of the SP503 
allows it to support applications which require 
two separate clock outputs making it ideal for 
DCE applications. 

THEORY OF OPERATION 

The SP503 is made up of four separate circuit 
blocks — the charge pump, drivers, receivers, 
and decoder. Each of these circuit blocks is 
described in more detail below. 

Charge-Pump 

The charge pump is a Sipex-patented design 
(5,306,954) and uses a unique approach com¬ 


pared to older less-efficient designs. The charge 
pump still requires four external capacitors, but 
uses a four-phase voltage shifting technique to 
attain symmetrical lOV power supplies. Figure 
3(a) shows the waveform found on the positive 
side of capcitor C2, and figure 3(b) shows the 
negative side of capcitor C2. There is a free- 
running oscillator that controls the four phases 
of the voltage shifting. A description of each 
phase follows. 

Phase 1 

— Vgg charge storage —During this phase of 
the clock cycle, the positive side of capacitors 
Cj and C 2 are initially charged to +5V. Cj"^ is 
then switched to ground and charge on Cj“ is 
transferred to € 2 “. Since C 2 * is connected to 
+5V, the voltage potential across capacitor C 2 
is now lOV. 

Phase 2 

— Vgg transfer — Phase two of the clock con¬ 
nects the negative terminal of C 2 to the V^^ 
storage capacitor and the positive terminal of C 2 
to ground, and transfers the generated -lOV to 
C 3 . Simultaneously, the positive side of capaci¬ 
tor C j is switched to +5 V and the negative side 
is connected to ground. 

Phase 3 

— Vdd charge storage—The third phase of the 
clock is identical to the first phase—the charge 
transferred in produces -5V in the negative 
terminal of Cj, which is applied to the negative 
side of capacitor C 2 . Since C 2 '*' is at -f-5V, the 
voltage potential across C 2 is lOV. 

Phase 4 

— Vdd transfer — The fourth phase of the 
clock connects the negative terminal of C 2 to 
ground and transfers the generated lOV across 
C 2 to C 4 , the Vdd storage capacitor. Again, 
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and RS-423 drivers. For the RS-232 driver the 
current requirement will be 3.5mA per driver, 
and for the RS-423 driver the worst case current 
drain will be 11mA per driver. The external 
power supplies should provide a power supply 
sequence of :+10V, then 4-5 V, followed by -lOV. 

Drivers 

The SP503 has seven (7) independent drivers, 
two of which have separate active-low tri-state 
controls. If a half-duplex channel is required, 
this can be achieved with external connections. 

Control for the mode selection is done via a 
four-bit control word. The SP503 does not have 
a latch; the control word must be externally 
latched either high or low to write the appropri¬ 
ate code into the SP503. The drivers are pre¬ 
arranged such that for each mode of operation 
the relative position and functionality of the 
drivers are set up to accommodate the selected 
interface mode. As the mode of the drivers is 
changed, the electrical characteristics will change 
to support the requirements of clock, data, and 
control line signal levels. Table 1 shows a sum¬ 
mary of the electrical characteristics of the driv¬ 
ers in the different interface modes. Unused 
driver inputs can be left floating; however, to 
ensure a desired state with no input signal, pull- 
up resistors to 4-5V or pull-down resistors to 
ground are suggested. Since the driver inputs 
are both TTL or CMOS compatible, any value 
resistor less than lOOKQ will suffice. 


+10V 

c + 

GND 

GND 

Cf 

-lOV 


Figure 3. Charge Pump Waveforms 




Figure 2. Charge Pump Phase 2. 


simultaneously with this, the positive side of 
capacitor Cj is switched to 4-5 V and the negative 
side is connected to ground, and the cycle begins 
again. 

Since both V-i- and V" are separately generated 
from in a no-load condition, V-i- and V“ will 
be symmetrical. Older charge pump approaches 
that generate V“ from V-i- will show a decrease 
in the magnitude of V“ compared to V-f due to 
the inherent inefficiencies in the design. 

The clock rate for the charge pump typically 
operates at 15kHz. The external capacitors must 
be 22jaF with a 16V breakdown rating. 

External Power Supplies 

For applications that do not require 4-5V only, 
external supplies can be applied at the V4- and 
V“ pins. The value of the external supply volt¬ 
ages must be no greater than ±10V. The current 
drain for the ±10V supplies is used for RS232, 
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There are three basic types of driver circuits — 
RS-232, RS-423, andRS-485. The RS-232 driv¬ 
ers output a minimum of ±5V level single- 
ended signals (with 3KQ and 2500pF loading), 
and can operate up to 120Kbps. The RS232 
drivers are used in RS232 mode for all signals, 
and also in V.35 mode where they are used as the 
control line signals. 

The RS-423 drivers output a minimum of+3.6V 
level single-ended signals (with 450n loading) 
and can operate up to 120Kbps. Open circuit 
and measurements may exceed the 
±6V limitation of RS-423. The RS-423 drivers 
are used in RS-449 and EIA-530 modes as RL 
and LL outputs. 

The third type of driver supports RS-485, which 
is a differential signal that can maintain ±1.5V 
differential output levels with a worst case load 
of 54n. The signal levels and drive capability of 



the RS-485 drivers allow the drivers to also 
support RS-422 requirements of ±2V differen¬ 
tial output levels with lOOQ loads. The RS-422 
drivers are used in RS-449 and EIA-530 modes 
as clock, data, and some control line signals. 

The RS-485-type drivers are also used in the 
V.35 mode. V.35 levels require ±0.55V signals 
with a load of lOOQ. In order to meet the voltage 
requirements of V.35, external series resistors 
with source impedance termination resistors 
must be implemented to voltage divide the driver 
outputs from 0 to +5V to 0 to +0.55V. Figure 6 
shows the values of the resistor network and 
how to connect them. The termination network 
also achieves the 50Q to 150Q source imped¬ 
ance for V.35. For applications that require 
V.l 1 signals for clock and data instead of V.35 
levels, omit the external termination networks. 
All of the differential drivers, RS-485, RS-422, 
and V.35 can operate up to 5Mbps. 


Pin Label 

Mode: 

RS-232 

V.35 

RS-422 

RS-485 

RS-449 

EIA-530 

TDEC3-TDEC0 

0000 

0010 

1110 

0100 

0101 

1100 

1101 

SD{a) 

tri-state 

RS-232 

V.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

SD(b) 

tri-state 

tri-state 

V.35-t- 

RS-422+ 

RS-485-h 

RS-422-h 

RS-422+ 

TR(a) 

tri-state 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

TR(b) 

tri-state 

tri-state 

tri-state 

RS-422+ 

RS-485-i- 

RS-422+ 

RS-422+ 

RS{a) 

tri-state 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

RS(b) 

tri-state 

tri-stale 

tri-stale 

RS-422+ 

RS-485-h 

RS-422+ 

RS-422-H 

RL(a) 

tri-state 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-423 

RS-423 

RL{b) 

tri-state 

tri-state 

tri-state 

RS-422+ 

RS-485+ 

tri-state 

tri-state 

LL(a) 

tri-state 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-423 

RS-423 

LL(b) 

tri-state 

tri-state 

tri-state 

RS-422+ 

RS-485-(- 

tri-state 

tri-state 

ST(a) 

tri-state 

RS-232 

V.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

ST(b) 

tri-state 

tri-state 

V.35+ 

RS-422+ 

RS-485-1- 

RS-422-H 

RS-422+ 

TT(a) 

tri-state 

RS-232 

V.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

TT(b) 

tri-state 

tri-state 

V.35+ 

RS-422+ 

RS-485+ 

RS-422+ 

RS-422+ 


Table 1. SP503 Drivers 
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+5V, ±5% 



Note: An external voltage of -5V, ±5% is needed for the driver output termination resistors. 
These V.35 termination resistors comply with all the parameters specified in CCITT 
Recommendation V.35. For other termination configurations, please consult factory. 


Figure 6. Typical Operating Circuit 





93 







Receivers 

The SP503 has seven (7) independent receivers 
which can be programmed for six (6) different 
interface modes. One of the seven (7) receivers 
(SCT) has an active-high enable control, as 
shown in the Mode Diagrams. 

Control for the mode selection is done via a 4- 
bit control word that is independent from the 
driver control word. The coding for the drivers 
and receivers is identical. Therefore, if the modes 
for the drivers and receivers are supposed to be 
identical in the application, the control lines can 
be tied together. 

Like the drivers, the receivers are pre-arranged 
for the specific requirements of the interface. As 
the operating mode of the receivers is changed, 
the electrical characteristics will change to sup¬ 
port the requirements of clock, data, and control 
line receivers. Table 2 shows a summary of the 
electrical characteristics of the receivers in the 
different interface modes. Unused receiver in¬ 
puts can be left floating without causing oscilla¬ 
tion. To ensure a desired state of the receiver 
output, a pull-up resistor of lOOKQ to +5V 
should be connected to the inverting input for a 
logic low, or the non-inverting input for a logic 
high. For single-ended receivers, a pull-down 
resistor to ground of is internally con¬ 
nected, which will ensure a logic high output. 


There are three basic types of receivers — 
RS-232, RS-423, and RS-485. The RS-232 
receiver is a single-ended input with a threshold 
of 0.8V to 2.4V. The RS-232 receiver has an 
operating voltage range of ±15 V and can re¬ 
ceive signals up to 120Kbps. RS-232 receivers 
are used in RS-232 mode for all signal types, and 
in V.35 mode for control line signals. 

The RS-423 receivers are also single-ended but 
have an input threshold as low as ±200mV. The 
input impedance is guaranteed to be greater than 
4KQ, with an operating voltage range of +7V. 
The RS-423 receivers can operate up to 120Kbps. 
RS-423 receivers are used for the IC signal in 
RS-449 and EIA-530 modes, as shown in Table!. 

The third type of receiver supports RS-485, 
which is a differential interface mode. The 
RS-485 receiver has an input impedance of 
15KQ and a differential threshold of ±200mV. 
Since the characteristics of an RS-422 receiver 
are actually subsets of RS485, the receivers for 
RS-422 requirements are identical to the 
RS-485 receivers. RS-422 receivers are used in 
RS-449 and EIA-530 for receiving clock, data, 
and some control line signals. The RS-485 
receivers are also used for the V.35 mode. V.35 
levels require the ±0.55V signals with a load of 
lOOQ. In order to meet the V.35 input imped¬ 
ance of lOOQ, the external termination network 
of Figure 6 must be applied. The threshold of the 
V.35 receiver is ±200mV. The V.35 receivers 


Pin Label 

Mode: 

RS -232 

V .35 

RS -422 

RS -485 

RS -449 

EIA -530 

RDECj-RDEC, 

0000 

0010 

1110 

0100 

0101 

1100 

1101 

RD(a) 

Undefined 

RS-232 

v.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

RD(b) 

Undefined 

15KQ toGND 

V.35+ 

RS-422-H 

RS-485+ 

RS-422+ 

RS-422+ 

RT(a) 

Undefined 

RS-232 

V.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

RT(b) 

Undefined 

ISKOtoGND 

V.35+ 

RS-422+ 

RS-485+ 

RS-422+ 

RS-422+ 

CS(a) 

Undefined 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

CS(b) 

Undefined 

15KQ toGND 

15KntoGND 

RS-422+ 

RS-485-H 

RS-422+ 

RS-422+ 

DM (a) 

Undefined 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

DM(b) 

Undefined 

15Kn to GND 

15Kato GND 

RS-422+ 

RS-485-H 

RS-422-H 

RS-422-H 

RR(a) 

Undefined 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

RR(b) 

Undefined 

15Ka to GND 

15KS2toGND 

RS-422-H 

RS-485-H 

RS-422+ 

RS-422-H 

IC(a) 

Undefined 

RS-232 

RS-232 

RS-422- 

RS-485- 

RS-423 

RS-423 

IC(b) 

Undefined 

ISKato GND 

15KQtoGND 

RS-422+ 

RS-485+ 

15K£2to GND 

15KOto GND 

SCT(a) 

Undefined 

RS-232 

v.35- 

RS-422- 

RS-485- 

RS-422- 

RS-422- 

SCT(b) 

Undefined 

fSKQtoGND 

V.35+ 

RS-422+ 

RS-485-H 

RS-422+ 

RS-422-H 


Table 2. SP503 Receivers 
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can operate up to 5Mbps. All of the differential 
receivers can receive data up to 5Mbps. 


Decoder 

The SP503 has the ability to change the inter¬ 
face mode of the drivers or receivers via an 8 -bit 
switch. The decoder for the drivers and receiv¬ 
ers is not latched; it is merely a combinational 
logic switch. The codes shown in Tables 1 and 
2 are the only specified, valid modes for the 
SP503. Undefined codes may represent other 
interface modes not specified or random outputs 
(consult the factory for more information). The 
drivers are controlled with the data bits labeled 
TDEC 3 -TDECQ. The drivers can be put into tri¬ 
state mode by writing 0000 to the driver decode 
switch. The receivers are controlled with data 
bits RDEC 3 -RDECQ; the code 0000 written to 
the receivers will place the outputs in an unde¬ 
termined state. All receivers, with the exception 
of SCT, do not have tri-state capability; the 
outputs will either be high or low depending 
upon the state of the receiver input. 
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MODE: RS -232 


DRIVER RECEIVER 


TDEC3 TDEC2 TDECi TDECq RDEC3 RDEC2 RDECi RDECq 


0 0 1 0 0 0 1 


RD(a) 70 — 
RxD 1 — 
RT(a) 37 — 
RxC 20 — 
CS(a) 66 — 
CTS 80 — 
DM(a) 68 — 
DSR 78 — 
RR(a) 35 — 
DCD 19 — 
IC(a) 39 — 
Rl 21 — 
SCT{a) 76 — 
SCT 79 — 
SCTEN 7 — 



— 14 TxD 

— 61 SD(a) 

— 13 DTR 

— 58 TR(a) 

— 16 RTS 

— 54 RS(a) 

— 17 RL 

— 47 RL(a) 

— 24 LL 

— 51 LL(a) 

— 22 ST 

— 42 ST(a) 


— 23 STEM 

— 15 TxC 

— 63 TT(a) 


— 6 TTEN 


RECEIVERS I DRIVERS 


STEM 

ST 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 

Enabled 

0 

Enabled 

0 

Disabled 


Figure 7 . Mode Diagram — RS-232 
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MOD 

E: V.35 

DRIVER 

RECEIVER 

TDEC3 

TDEC2 

TDECi 

TDECo 

RDEC3 

RDEC2 

RDECi 

RDECq 

1 

1 

1 

0 

1 

1 

1 

0 


RD(a) 70 


RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CTS 80 

DM(a) 68 

DSR 78 

RR(a) 35 

DCD 19 

C 


SCT(a) 76 

SCT 79 

SCTEN 7 
SCT(b) 77 



— 14 TxD 

— 61 SD(a) 

— 59 SD(b) 

— 13 DTR 

— 58 TR(a) 

— 16 RTS 

— 54 RS(a) 

— 17 RL 

— 47 RL(a) 

— 24 LL 
^ 51 LL(a) 

— 22 ST 
_ 42 ST(a) 

— 44 ST(b) 


— 23 STEN 

— 15 TxC 
_ 63 TT(a) 

— 65 TT(b) 


— 6 TTEN 


STEN 

ST 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 

Enabled 

0 

Enabled 

0 

Disabled 


Figure 8. Mode Diagram — V.35 
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MODE: RS -422 


TDEC3 

TDEC2 

TDECi 

0 

1 

0 


RD(a) 70 


RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CIS 80 

CS(b) 67 
DM(a) 68 

DSR 78 

DM(b) 69 
RR(a) 35 

DCD 19 

RR(b) 36 


SCT(a) 76 

SCT 79 

SCTEN 7 
SCT(b) 77 


RDEC2 

RDECi 

RDECq 

1 

0 

0 


RECEIVERS DRIVERS 


14 TxD 
61 SD(a) 
59 SD(b) 

13 DTR 
58 TR(a) 
56 TR(b) 

16 RTS 
54 RS(a) 
52 RS(b) 

17 RL 
47 RL(a) 
45 RL(b) 


42 ST(a) 
44 ST(b) 


6 TTEN 


STEM I ST TTEN TT SCTEN SCT 


1 Disabled 1 Disabled 1 Enabled 


0 Enabled 0 Enabled 0 Disabled 


Figure 9. Mode Diagram — RS-422 
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Figure 10. Mode Diagram — RS-449 
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MODE: RS-485 


DRIVER RECEIVER 


TDEC3 TDEC2 TDEC-i TDECq RDEC3 RDEC2 RDECi RDECq 


0 10 10 10 1 


RD(a) 70 — 

RxD 1 — 

RD(b) 71 — 
RT(a) 37 — 

RxC 20 — 

RT(b) 38 — 
CS(a) 66 — 

CIS 80 — 

CS(b) 67 — 
DM(a) 68 — 

DSR 78 — 

DM(b) 69 — 
RR(a) 35 — 

DCD 19 — 

RR(b) 36 — 
IC(a) 39 — 

Rl 21 — 

lC(b) 40 — 
SCT(a) 76 — 

SCT 79 — 

SCTEN 7 — 
SCT(b) 77 — 



— 14 TxD 


61 SD(a) 
59 SD(b) 


— 13 DTR 


58 TR(a) 
56 TR(b) 

16 RTS 
54 RS(a) 
52 RS(b) 

17 RL 
47 RL(a) 
45 RL(b) 

24 LL 
51 LL(a) 
49 LL(b) 

22 ST 
42 ST(a) 
44 ST(b) 


23 STEN 


— 15 TxC 


63 TT(a) 
65 TT(b) 


— 6 TTEN 


RECEIVERS DRIVERS 


STEN ST TTEN TT SCTEN SCT 


1 Disabled 1 Disabled 1 Enabled 


0 Enabled 0 Enabled 0 Disabled 


Figure 11. Mode Diagram — RS-485 
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MODE: EIA -530 


DRIVER 

RECEIVER 

TDEC3 

TDEC2 

TDECi 

TDECo 

RDEC3 

RDEC2 

RDECi 

RDECq 

1 

1 

0 

1 

1 

1 

0 

1 


RD(a) 70 


RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CTS 80 


DM(a) 68 
DSR 78 
DM(b) 69 
RR(a) 35 
DCD 19 
RR(b) 36 


SCT(a) 76 

SCT 79 

SCTEN 7 
SCT(b) 77 



14 TxD 
61 SD(a) 
59 SD(b) 

13 DTR 
58 TR(a) 
56 TR(b) 

16 RTS 
54 RS(a) 
52 RS(b) 

17 RL 

47 RL(a) 
24 LL 
51 LL(a) 

22 ST 
42 ST(a) 
44 ST(b) 


23 STEM 

15 TxC 
63 TT(a) 
65 TT(b) 


6 TTEN 


STEN 

ST 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 

Enabled 

0 

Enabled 

0 

Disabled 


Figure 12. Mode Diagram — EIA-530 
















































SP502/SP503 EVALUATION BOARD 

The SP502/SP503 Evaluation Board (EB) Is 
designed to offer as much flexibility to the user 
as possible. Each board comes equipped with an 
80-pin QFP Zero- Insertion socket to allow for 
testing of multiple devices. The control lines 
and inputs and outputs of the device can be 
controlled either manually or via a data bus 
under software control. There is a 50-pin con¬ 
nector to allow for easy connection to an exist¬ 
ing system via a ribbon cable. There are also 
open areas on the PC board to add additional 
circuitry to support application-specific require¬ 
ments. 

Manual Control 

The SP502/SP503EB will support both the 
SP502 or SP503 multi-mode serial transceiv¬ 
ers. When used for the SP502, disregard all 
notation on the board that is in (brackets). The 
SP502 has a half-duplex connection between 
the RxT receiver and the TT driver. Due to this 
internal connection, the RxT receiver inputs can 
be accessed via the TT(a) and TT(b) pins. If the 
user needs separate receiver input test pins, 
jumpers JPl and JP2 can be inserted to allow for 
separate receiver inputs located at SCT(a) and 
SCT(b). The corresponding TTL output for this 
receiver is labeled as SCT. This test point is tied 
to pin 79 of the SP502 or SP503. Pin 7 of the 
evaluation board is connected to the DIP switch, 
and is labeled as (SCTEN). When used with the 
SP502, this pin should be switched to a low 
state. When the evaluation board is used with 
the SP503, pin 7 is a tri-state control pin for the 
SCT receiver. 

The transceiver I/O lines are brought out to test 
pins arranged in the same configuration as shown 
elsewhere in this data sheet. A top layer 
silk-screen shows the drivers and receivers to 
allow direct correlation to the data sheet. The 
transmitter and receiver decode bits are tied 
together and are brought out to a DIP switch for 
manual control of both the driver and receiver 
interface modes. Since the coding for the drivers 
and receivers is identical, the bits have been tied 
together. The DIP switch has 7 positions, four of 
which are reserved for the TDEC/RDEC control 
and the other three are used as tri-state control 
pins. The labels that are in [brackets] apply only 


to the SP503, If a logic one is asserted, the 
corresponding red LED will be lit. If a zero is 
asserted, the corresponding red LED will not be 
lit. 

Software Control 

A 50-pin connector brings all the analog and 
digital I/O lines, V^c, and GND to the edge of the 
card. This can be wired to the user’s existing 
design via a ribbon cable. The pinout for the 
connector is described in the following section. 
When the evaluation board is operated under 
software control, the DIP switch should be set 
up so that all bits are low (all LEDs off). This 
will tie 20KQ pulldown resistors from the in¬ 
puts to ground and let the external system con¬ 
trol the state of the control inputs. 

Power and Ground Requirements 

The evaluation board layout has been optimized 
for performance by using basic analog circuit 
techniques. The four charge-pump capacitors 
must be 22joF (16 V) and be placed as close to the 
unit as possible; tantalum capacitors are sug¬ 
gested. The decoupling capacitor must be a 
minimum of l|aF; depending upon the operating 
environment, lOpF should be enough for worst 
case situations. The ground plane for the part 
must be solid, extending completely under the 
package. The power supplies for the device 
should be as accurate as possible; for rated 
performance +5% is necessary. The power sup¬ 
ply current will vary depending upon the se¬ 
lected mode, the amount of loading and the data 
rate. As a maximum, the user should reserve 
200mA for I^c- The worst-case operating mode 
is RS485 under full load of six (6) drivers 
supplying 1.6V to 54Q loads. The power and 
ground inputs can be supplied through either the 
banana jacks on the evaluation board (Red = V^c 
= -i-5V±5%; Black = GND) or through the con¬ 
nector. 

For reference, the 80-pin QFP Socket is a 
TESCO part number FPQ-80-65-09A. The 
50-pin connector is an AMP part number 
749075-5. 
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Figure 13. SP502/503 Evaluation Board Schematic 
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Figure 14a. Evaluation Board — Top Layers 
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Figure 15. External Transient Suppressors 
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EDGE DUT PIN 

CONNECTOR DESCRIPTIONS 

01 TxD (pin 14) -TTL Input - Transmit 
data; source for SD(a) and SD(b) out¬ 
puts. 

02 DTR (pin 13) - TTL Input - Data 
terminal ready: source for TR(a) and 
TR(b) outputs. 

03 ST/TT (pin 6 ) -TTL Input - ST/TT 
select pin; enables ST drivers and dis¬ 
ables TT drivers when high. Disables 
ST drivers and enables TT drivers when 
low. 

04 DEC 3 /RDEC 3 (pin 5) - TTL Input - 
Transmitter/Receiver decode register. 

05 TDEC 2 /RDEC 2 (pin 4) - TTL Input - 
Transmitter/Receiver decode register. 

06 TDECj/RDECj (pin 3) - TTL Input - 
Transmitter/Receiver decode register. 

07 TDECq/RDECq (pin 2) - TTL Input - 
Transmitter/Receiver decode register. 

08 RxD (pin 1) - TTL Output - Receive 
data; sourced from RD(a) and RD)b) 
inputs. 

09 CTS (pin 80) - TTL Output - Clear to 
send; sourced from CS(a) and CS(b) 
inputs. 

10 RxT (pin 79) - TTL Output - RxT; 
sourced from TT(a), TT(b) inputs. 

11 DSR (pin 78) - TTL Output - Data set 
ready; sourced from DM(a) andDM(b) 
inputs. 

12 RD(b) (pin 71)- Analog In - Receive 
data, non-inverted; source for RxD. 


EDGE DUT PIN 

CONNECTOR DESCRIPTIONS 

13 RD(a) (pin 70) - Analog In - Receive 
data, inverted: source for RxD. 

14 DM(b) (pin 69) - Analog In - Data 
mode, non-inverted; source for DSR. 

15 DM(a) (pin 68) - Analog In - Data 
mode, inverted; source for DSR. 

16 CS(b) (pin 67) - Analog In - Clear to 
send; non-inverted; source for CTS. 

17 CS(a) (pin 66) - Analog In - Clear to 
send, inverted; source for CTS. 

18 TT(b) (pin 65) - Analog Out - 
Terminal timing, non-inverted: 
sourced from TxC input. 

19 TT(a) (pin 63) - Analog Out - 
Terminal timing; inverted: sourced 
from TxC input. 

20 TR(a) (pin 58) - Analog Out - Termi¬ 
nal ready, inverted; sourced from DTR. 

21 TR(b) (pin 56) - Analog Out - Termi¬ 
nal ready; non-inverted; sourced from 
DTR. 

22 SD(a) (pin 61) - Analog Out - Send 
data, inverted; sourced from TxD. 

23 SD(b) (pin 59) - Analog Out - Send 
data; non-inverted; sourced from TxD. 

24 RS(a)(pin54)-AnalogOut-Readyto 
send; inverted; sourced from RTS. 

25 RS(b) (pin 52) - Analog Out - Ready 
to send, non-inverted; sourced from 
RTS. 
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EDGE DUT PIN 

CONNECTOR DESCRIPTIONS 


26 ST (pin 22) - TTL Input - Send Tim¬ 
ing; source for ST(a) and ST(b) out¬ 
puts. SP503 only. 

27 STEN (pin 23) - TTL Input — Driver 
enable control pin; active low. SP503 
only, 

28 SCT(a) (pin 76) - Analog Input - In¬ 
verting; input for SCT receiver; SP503 
only. 

29 SCT(b) (pin 77) - Analog Input - Non¬ 
inverting; input for SCT receiver. 
SP503 only. 

30 — +5V for all circuitry. 

31 GND — signal and power ground. 

32 LL(a) (pin 51) - Analog Out - Local 
loopback, inverted; sourced from LL. 

33 LL(b) (pin 49) - Analog Out - Local 
loopback, non-inverted sourced from 
LL. 

34 RL(a) (pin 47) - Analog Out - Remote 
loopback; inverted; sourced from RL. 

35 RL(b) (pin 45) - Analog Out - Remote 
loopback; non-inverted; sourced from 
RL. 

36 ST(b) (pin 44) - Analog Out - Send 
timing, non-inverted; sourced from 
TxC. 

37 ST(a) (pin 42) - Analog Output -Send 
timing, inverted; sourced from TxC. 

38 IC(b) (pin 40) - Analog In - Incoming 
call; non-inverted; source for Rl. 


EDGE DUT PIN 

CONNECTOR DESCRIPTIONS 

39 IC(a) (pin 39) - Analog In - Incoming 
call; inverted; source for Rl. 

40 RT(b) (pin 38) - Analog In - Receive 
timing, non-inverted; source for RxC. 

41 RT(a) (pin 37) - Analog In - Receive 
timing; inverted; source from RxC. 

42 RR(b) (pin 36) - Analog In - Receiver 
ready; non-inverted; source for DCD. 

43 RR(a) (pin 35) - Analog In - Receiver 
ready; inverted; source for DCD. 

44 LL (pin 24) - TTL Input - Local 
loopback; source for LL(a) and LL(b) 
outputs. 

45 Rl (pin 21) - TTL Output - Ring 
indicator; sourced from IC(a) and IC(b) 
inputs. 

46 RxC (pin 20) - TTL Output - Receive 
clock; sourced from RT(a) and RT(b) 
inputs. 

47 DCD (pin 19) - TTL Output - Data 
carrier detect; sourced from RR(a) and 
RR(b) inputs. 

48 RL (pin 17) - Analog Out - Remote 
loopback; source for RL(a) and RL(b) 
outputs. 

49 RTS (pin 16) - TTL Input - Ready to 
send; source for RS(a) and RS(b) out¬ 
puts. 

50 TxC (pin 15) - TTL Input - Transmit 
clock; source for TT(A) and TT(B) 
outputs. 
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■ DTE and DCE configurations with 
the SP503 

■ Connecting the SP503 to a DB-25 
connector in DTE and DCE modes 

■ Implementing V.35 with the SP503 

■ Creating extra single-ended and 
differential channels with the SP503 
using the SP310A and SP485 

■ Using external supplies with the SP503 



Due to its flexibility and programmability, 
the SP503 has been finding its way into 
many new networking products. The SP503 
offers an excellent replacement for discrete 
solutions on X.25 implementations for frame 
relay systems, multi-protocol routers and 
other WAN products where many designs 
run various modes such as RS-232, 
RS-422, V.35 or V.36. 

For RS-232, the older bipolar 1488 and 
1489 parts, or even the newer MAX230 or 
SP230 series have traditionally been used. 
For RS-422 or RS-485, the 26LS31, 
26LS32,3488, and 3489 have been seen in 
many designs. These parts have been also 


used for V.35 but with external termination 
resistors. For a typical design, four RS-232 
chips would be used for a complete 
RS-232 port, four RS-422 chips for an 
RS-422 port and four chips for V.35 with an 
external resistor network. Port programma¬ 
bility would require relays or switches so 
that software lines can control whether 
RS-232 is active or RS-422 is active. The 
relays increase board capacity as well as 
cost to the design. 

The SP503 solves board space and cost 
problems by offering a single packaged part 
that supports various protocols and also 
offers software programmability to the port. 



Typical discrete solution vs. the SP503 
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DTE and DCE configurations 
with the SP503 

The SP503has designated signals such as "Trans¬ 
mit Data", "Clear-to-Send", etc.which design¬ 
ers can easily allocate the appropriate SP503 
transceivers for the corresponding signals. The 
data signals specified in the EIA standards and 
CCITT are referenced in the SP503 datasheet as 
DTE. Some customers have wondered if they 
can use the SP503 for DCE applications. 
Although it can be confusing at first glance, the 


DCE implementation is the mirror image of the 
DTE side. For the DTE, TxD is a driver which 
drives the data to RxD, a receiver, on the DCE 
side. TxC or TT is a driver on the DTE side 
which drives the clock signal to the RxC re¬ 
ceiver on the DCE side. 

The next three pages illustrate the CCITT signal 
allocations from the SP503 in either DTE or 
DCE to the DB-25 connector. As shown, it is 
possible to use a DB-25 connector for the vari¬ 
ous protocols offered by the SP503. 


DB-25 Connector Pin Assignments for Various Protocols 


DB-25 Pin# RS-232 

EIA-530 

RS-449 

RS-422 

V.35 

V.36 

1 

shield 

shield 

shield 

shield 

CCITT# 101 

CCITT# 101 


TxD 

TxD(A) 

SD(A) 

T(A) 

103(A) 

103(A) 


RxD 

RxD(A) 

RD(A) 

R(A) 

104(A) 

104(A) 


RTS 

RTS(A) 

RS(A) 

C(A) 

105 

105(A) 


CTS 

CTS(A) 

CS(A) 

- 

106 

106(A) 

6 

DSR 

DSR(A) 

DM(A) 

- 

107 

107(A) 

7 

Signal GND 

Signal GND 

Signal GND 

Signal GND 

102 


8 

DCD 

RLSD(A) 

RR(A) 

1(A) 

109 

109(A) 

9 

- 

RxC(B) 

RT(B) 

- 

115(B) 

115(B) 

10 

- 

RLSD(B) 

RR(B) 

1(B) 

- 

109(B) 

11 

- 

TxC(B-DTE) 

TT(B) 


113(B) 


12 

DCD (2nd) 

TxCC(B-DCE) 

ST(B) 

S(B) 

114(B) 

114(B) 

13 

CTS (2nd) 

CTS(B) 

CS(B) 

- 

- 

106(B) 

14 

TxD (2nd) 

TxD(B) 

SD(B) 

T(B) 

103(B) 

103(B) 

15 

TxCC (DCE) 

TxCC(A-DCE) 

ST(A) 

S(A) 

114(B) 

114(B) 

16 

RxD (2nd) 

RxD(B) 

RD(B) 

R(B) 

104(B) 

104(B) 

17 

RxC 

RxC(A) 

RT(A) 

- 

115(A) 

115(A) 

18 

LL 

LL 

LL 

- 

- 

141 

19 

RTS (2nd) 

RTS(B) 

RS(B) 

C(B) 

- 

105(B) 

20 

DTR 

DTR(A) 

TR(A) 

- 

- 

- 

21 

RL 

RL 

RL 

- 

- 

140 

22 

Rl 

DSR(B) 

DM(B) 

- 

- 

107(B) 

23 

SRS 

DTR(B) 

TR(B) 

- 

- 

- 

24 

TxC (DTE) 

TxC(A-DTE) 

TT(A) 

- 

113(A) 

113(A) 
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DTE-DCE flexibility with the SP503 on a DB-25 serial port 
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Driver / Receiver Connections to a DB-25 Connector 


DTE Mode 
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Driver / Receiver Connections to a DB-25 Connector 


DCE Mode 



* The non-inverting LL driver output is not a 
valid driver output for RS-449 and ElA-530. 
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SP503 V.35 External Termination 
Resistors 

v.35 implementation requires external resistors 
to be connected to the driver outputs and re¬ 
ceiver inputs. The resistors are needed for 
reducing signal levels and maintaining input 
and output impedance levels that conform to 
CCITT Recommendation V.35. The drawings 
below offer both receiver input termination and 
driver output termination configurations that 
will comply to V.35. 

As you may know, the termination resistors are 
for V.35 mode only and have to be disconnected 
when another mode is programmed. There are 
a few ways to connect and disconnect the net¬ 
work. One method is to add a daughter-card 
option slot onto the main printed circuit board 
where the SP503 is mounted. This allows the 
user to add a mini-PG card that contains the V.35 


network to be connected to the driver outputs 
and receiver inputs. Another method is to 
implant the V.35 network into a cable if the user 
requires conversion cables to switch from one 
protocol to another. For example, if the serial 
port has a DB-25 connector and requires an 
ISO-2593 connector for V.35; a DB-25 to 
ISO-2593 conversion cable containing the V.35 
network is connected to the port. 

Of course this method will not allow program¬ 
mability to the serial port if the user wants to run 
various protocols to that port. To actively switch 
protocols by software control, you can use ana¬ 
log switches or relays. Sipex recommends using 
low-ON resistance analog switches, such as 
Siliconix DG643® analog switches for the driver 
outputs, and solid-state relays such as the AT&T 
LH1514® for the receiver inputs. See opposite 
page for an example of the SP503 V.35 configu¬ 
ration. 



V.35 Receiver Input Termination Resistor Network 



V.35 Driver Output Termination Resistor Network 
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SP503 Switching Configuration for V.35 Impiementations 


• Switches are Siliconix DG643DY analog switches. • Solid-State Relays are AT&T, LH1514. 
> Resistors are 1/8W, 1% tolerance. 

• External Supplies necessary are: Vcc = +5V, V+ = -h12V (for V+ on the DG643DY) and Vn = -5V. 


TxD (103) 


Drivers SP503CF 


I I 12 11 

I 1 ^107Q$ I Q 13 

I Q 


to pin 12 of the74LS11 



(pins 3 & 11 ) RDEC1 & TDEC1 
(pins 4 & 10) RDEC2 & TDEC2 
(pins 5 & 9) RDEC3 & TDEC3 
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Typical Applications Questions 
on the SP503 

Can the SP503 be used with external power 
supplies? If so. is there a power up sequence? 
The internal charge pump can be bypassed 
through external supplies to and The 
external voltage should be +10V for and 
-lOVforVgs. The tolerance is ±5%. TheSP503 
can be powered up in any order without latch-up 
problems. The absolute minimum limit for the 
external supplies is ±7V and the absolute maxi¬ 
mum limit is ±10.5V. 

What is the maximum input voltage applied to 
the receiver input without damaging the SP503? 
The receiver inputs can tolerate up to ± 16V in 
any protocol without latching up the device. 
Since RS-232 ranges from ±5V to ±15V; the 
SP503 is well within the accepted range. It may 
be worthwhile to include 15V clamping diodes 
or transient voltage suppressors so that the re¬ 
ceiver input will be held below ±15V. 

What is the maximum short-circuit voltage that 
can be applied to a SP503 driver output? 

The driver outputs can be shorted up to ± 16.0V 
without causing damage to the driver. Between 
the ±16V range, the SP503 adheres to the RS- 
232 short circuit current limit of 100mA and to 
the RS-422/RS-423 limit at 150mA. Again, 
transient voltage suppressors or clamping diodes 
will protect the SP503 if exceeding the ±16V 
range is possible. 

What is the state of the SP503 drivers and 
receivers when the device is addressed with 
0000 ? 

The SP503 drivers are in a high impedance(over 
IMQ) tri-state condition when "0000" is ad¬ 
dressed. The receivers are not tri-stated and the 
outputs are undefined. This means that they 
could be floating to either a high or low level 
depending on the previous state of the receiver 
input prior to the 0000 addressing change. The 
receiver input impedance is at 15kQ for " 0000 ". 


Can the SP503 be programmed for 7 drivers and 
7 receivers in RS-423 mode? 

The SP503 can be switched to RS-423 mode by 
programming TDEC 3 , TDEC^, TDEC^, TDEC^ 
to "1000" for the drivers and RDEC^ to "1000" 
for the receivers. However, external supplies 
must be used in order to drive RS-423. The 
internal charge pump can only support up to 
three RS-423 drivers and three RS-423 
receivers. 

What is the power dissipation in the SP503 and 
in which mode does it consume the most power? 
The SP503 dissipates approximately 400mW to 
1.4W depending on the protocol. RS-485 mode 
consumes the most power at 1.4W. For worst 
case power dissipation, all seven drivers were 
driven with a TTL signal and the outputs were 
looped back into the receiver inputs to generate 
a TTL output. All drivers and receivers were 
active. 




RS-232 

0.418W 

RS-422 

0.970W 

RS-485 

1.382W 

RS-449 

0.959W 

EIA-530 

0.959W 

V.35 

1.055W 


What is the state of the SP503 drivers and 
receivers when the device is addressed with 

nil? 

The address for" 1111" is not used in the SP503. 
If the SP503 is programmed for "1111", the 
drivers are approximately l.OV and at a high 
impedance (approx. The receivers are 

not tri-stated and the outputs are undefined. All 
receiver inputs are at 15kQ input impedance. 
The SP503 can receive a " 1111" address while 
is off. The supply current is approximately 
50mA = -h 5V) while the address is at 
" 1111 ". 
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In the RS-232 signal assignments for the DB-25 
connector, where does the SP503 account for 
TestModelTMI? 

For most RS-232 applications, the signals com¬ 
monly used are TxD, TxC, RxD, RxC, RTS, 
CTS, DSR, SG, DCD, DTR and Frame Ground. 
In DTE mode; TxD, TxC, RTS, DTR are the 
drivers and RxD, RxC, CTS, DSR, DCD are the 
receivers. Since there are seven drivers and 
seven receivers in the SP503, the designer can 
easily use the SP503 for the above signals. Other 
RS-232 applications will support diagnostic func¬ 
tions such as LL (driver), RL (driver), and TM 
(receiver) which may or may not require extra 
transceivers depending if other signals are not 
used. Since Test Mode (TM) is a receiver for 
DTE designs, the Ring Indicator (RI) receiver in 
the SP503 (pin 21) can be used for TM if RI is not 
used. If all the available drivers and receivers are 
used in the SP503, then another RS-232 trans¬ 
ceiver can be added. See page 120 and 121 for 
suggestions on adding Sipex's RS-232 and RS- 
485 transceivers. 

Are the Schottky diodes used on Vcc to Vss and 
Vdd to C2- in the SP502 necessary for the 

SP5Q3? 

Sipex has incorporated the Schottky diodes 
needed in the SP502 into the SP503 in order to 
protect against potential start up problems due to 
fast rate of rise on V^^( 1 V/ps) and overvoltage 
to the TTL inputs. However, a negative voltage 
(V.^ -5V) applied to the receiver inputs while 
the SP503 is powered off will cause start up 
problems to the charge pump. In order to guard 
against this condition, an external Schottky di¬ 
ode should be placed from Vcc to Vdd to mini¬ 
mize V(.^ current injection to the IC substrate and 
allow the charge pump to operate properly. See 
page 93 Figure 6 - Typical Operating Circuit, 
for diode connection schematic. 

Can the SP503 be configured for V.36? 

CCITT Recommendation V.36 is similar to RS- 
449 where certain signals are RS-422 signals and 
others are RS-423. Depending on different ap¬ 
plications; "Transmit Data", "Terminal Timing", 


"Request-to-Send", "Data Terminal Ready", 
"Receive Data", "Transmit Clock", "Receive 
Clock", "Clear-to-Send", "Data Carrier Detect", 
and "DataSet Ready" are specified as Category 1 
Circuits where the protocol is RS-422 for rates 
over 20kbps. All other circuits are Category 2 
Circuits which are specified as RS-423 circuits. 
Depending on particular signals, the SP503 can 
be easily used for V.36. 

When the two drivers. ST and TT. are in tri-state 
mode, what will the driver outputs tolerate for 
maximum short circuit voltages? And the re¬ 
ceiver. SCT. input? 

The driver outputs will tolerate up to ± 16.0V 
without any damage to the circuit regardless of 
whether or not ST and TT are in tri-state mode. 
The tri-state circuitry does not affect the short 
circuit protection on the driver outputs. The SCT 
receiver input will tolerate up to ± 16.0V without 
any damage to the input stmcture regardless of 
whether or not SCT is in tri-state mode. 

What does Sipex recommend for transient volt¬ 
age suppression techniques for the SP503? 

For our evaluation boards, Sipex uses transient 
voltage suppressor ICs from ProTek Devices, 
model numbers LCA05C to LCA15C. The two 
digits in the part number pertain to the rated 
stand-off voltage, V^^, which is the maximum 
working DC voltage applied to the device. These 
TVS devices are especially designed for serial 
data communications because of their low ca¬ 
pacitance and low impedance. Another recom¬ 
mended manufacturer is AVX Corporation 
TransGuard series of TVS components. AVX 
offers a variety of surface mount back-to-back 
diodes. 

ProTek Devices • P.O. Box 3129 • Tempe, AZ. 
85280 • 602-431-8101 

AVX Corporation • Myrtle Beach, SC • 803- 
448-9411 


The drawing on page 122 shows the SP503 
configured with the ProTek LCA12C TVS de¬ 
vices to protect the drivers and receivers from 
ESD and over-voltage. 
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Creating extra RS-232 channels using the SP310A 
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Creating extra differential channels using the SP485 
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Using Transient Voltage Suppressors with the SP503 
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SP504 


WAN Multi-Mode Serial Traoic^vier 


■ +5V Only 

■ Seven (7) Drivers and Seven (7) Receivers 

■ Driver and Receiver Tri-State Control 

■ Reduced V.35 Termination Network 

■ Pin Compatible with the SP503 

■ Software Selectable Interface Modes: 

-RS-232E (V.28) 

-RS-422A (V.11,X.27) 

-RS-449 
-RS-485 
-V.35 
-EIA-530 
-EIA-530A 

-V.36 / \ V. ' 

DESCRIPTION... " 


The SP504 is a single chip device that supports^eight (8) of the most popular serial interface 
standards for Wide Area Network C 9 ffnectlvity^. The SP504 is fabricated using a low power 
BiCMOS process technology, and iilcop3orates'a Sipex patented (5,306,954) charge pump 
allowing +5V only operation. Sevpn,(7)^rivers and sdven (7) receivers can be configured via 
software for any of the above irllerfa^^ rnopes at any time. The SP504 requires only one 
external resistor per V.35 driver for bompHajrif Vc35 operation. 








SWITCHABLE V.35 
TERMINATION RESISTOR 
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SPECIFICATIONS 


Typical @ 25°C and nominal supply voltages unless othenwise noted. 



MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

LOGIC INPUTS 






V,L 



0.8 

Volts 


V,H 

2.0 



Volts 


LOGIC OUTPUTS 

wmm 





VoL 

HI 


0.4 

Volts 


^OH 

El 



Volts 


RS-485 DRIVER 





./ x'"x ^ ... 

TTL Input Levels 





/ 

V|L 



0.8 

Volts 


V,H 

2.0 



Volts 


Outputs 






High Level Output 



±6.0 

Volts 


Low level Output 

-0.3 



Volts 


Differential Output 

±1.5 


±5.0 

Volts 

R,.^=54D, C| =50pF 

Balance 


±0.2 


Volts 

IV^ - IV,I 

Offset 


±2.5 


Vglts 


Open Circuit Voltage 



±6.0 

Xoits 


Output Current 

28.0 



niA 

R^=i^4Q 

Short Circuit Current 


±250 


mA . 

Terniinated in -7V to ±12V 

Transition Time 



120 / 

■■"'■"ns 

Rise/fall time, 10%-90% 

Transmission Rate 



10 X 


RL=54a 

Propagation Delay 






Vhl 


100 


s, X "■'“■■‘' 

Figures 3a and 5; Rdifp=54Q 

*PLH 


100 

,x, \ 

'Xns 

Cri =50pF 

RS-485 RECEIVER 



X 

X., 


TTL Output Levels 



X 

X 


VoL 



0.4 

" \,^ Volts 


^OH 

2.4 


\ \ 

'Volts 


Input 






High Threshold 

±0.2 


x,<ff2- 

" Volts 

(a)-(b) 

Low Threshold 

-7.0 

X 

"<-0.2. 

/ Volts 

(a)-(b) 

Common Mode Range 

-7.0x 


±12.0 

Volts 


High Input Current 





Refer to Rec. input graph 

Low Input Current 


X 



Refer to Rec. input graph 

Receiver Sensitivity 


Xv 

±0.2 

Volts 

Over-7V to ±12V common 

y 





mode range 

Input Impedance > 




KQ 


Transmission Rate 


./ f 

10 

Mbps 


Propagation Delay 


' . ' 




Vhl 


100 


ns 

Figures 3a and 7; A is invert- 

Vlh 


100 


ns 

ing and B is non-inverting. 

V.35 DRIVER 






TTL Input Levels 






V|L 



0.8 

Volts 


V,H 

2.0 



Volts 


Outputs 






Differential Output 

±0.44 


±0.66 

Volts 

Rl=100Q 

SourceliTipedance 

50 

100 

150 

Q 


Short-CjrcLJfl Impedance 

135 

150 

165 

Q 

Vqut = +2V to -2V; w/ 150Q 

"’X X. X 





termination to GND. 

ybltage^Pui^ut O^fspt / 

-0.6 


±0.6 



/Trynsitioh Tine 


40 


ns 


C Transmtssion Rate 



5 

Mbps 

Rl=100Q 

'1?Copagation Delay 






'Wl 


200 


ns 

Figures 3b and 5 

Vlh 


200 


ns 
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SPECIFICATIONS (Continued) 


Typical @ 25°C and nominal supply voltages unless othenwise noted. 



MIN. 

TYP. 

MAX. 

UNITS 

CONDITION^^ 

V.35 RECEIVER 






TTL Output Levels 





'\ \ 

VoL 



0.4 

Volts 


VoH 




Volts 


Input 






Differential Threshold 

-0.2 


+0.2 

Volts 


input Impedance 

90 

100 

110 

a 


Short-Circuit Impedance 

135 

150 

165 

Q 

V,j(, = #2V to 42V V 

Transmission Rate 



5 

Mbps 


Propagation Delay 






Vhl 


200 


ns 

Figure 3b and 7; A is invert- 

Vlh 


200 


ns 

ing and B is non-inverting. 

RS-422 DRIVER 






TTL Input Levels 






V|L 



0.8 

Volts 


V|H 

2.0 



Volts 


Outputs 






Differential Output 

±2.0 


±5.0 

Volts 

Rl=100Q 

Open Circuit Voltage,V q 



±6.0 

Volts 


Balance 



±0.4 

Volts 

IVt-I - IVt-I 

Offset 



+3.0 . • 

Volts 


Short Circuit Current 



±150 

itiA 

Vout= ov 

Power Off Current 



±100 

s pA 

Vcc = 0V, V„,, = ±0.25V 

Transition Time 



60 

hs. 

Rise/fall time, 10%-90% 

Transmission Rate 



,•••■■'■■10 N 

Mbps 

Rl=1000 

Propagation Delay 



■'K 



Vhl 


100 


. ^ , . ns 

Figure 3a and 5; 

^PLH 


100 


ns 

r^,pp=iooj:2 

RS-422 RECEIVER 






TTL Output Levels 


•. "" .* 




VoL 



‘ 0.4, 

/ Volts 


VoH 

2.4 



Volts 


Input 






High Threshold 

+0.2 


+6-;0 

Volts 

(a)-(b) 

Low Threshold 

-6.0 


M).2 

Volts 

{a)-(b) 

Common Mode Range 



+7.0 

Volts 


High Input Current 





Refer to Rec. input graph 

Low Input Current 





Refer to Rec. input graph 

Receiver Sensitivity 



±0.2 

Volts 


Input Impedance 






Transmission Rate 



10 

Mbps 


Propagation Delay 






Vhl 


100 


ns 

Figure 3a and 7; A is invert- 

Vlh 


100 


ns 

ing and B is non-inverting. 

RS-232 DRIVER 






TTL Input Level 






V,L 



0.8 

Volts 


V,H 

2.0 



Volts 


Outputs 






High Level Output 

+5.0 


+15 

Volts 

Rl=3KQ, V|,^=0.8V 

Low Level Output 

-15.0 


-5.0 

Volts 

Rl=3KQ, V|n=2.0V 

Open Circuit Voltage 

-15 


+15 

Volts 


Short Circuit Current 



±100 

mA 

VouT = 0V 

Power Off Impedance 

300 



Q 

Vcc = 0V,V„,, = ±2.0V 

Slew Rate..^ 



30 

V/ps 

Rl=3KQ, Cl= 50pF 

T ransition Timp 



1.56 

ps 

Rl=3KQ, Cl=2500pF 

x/ 





between ±3V 
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SPECIFICATIONS (Continued) 

Typical @ 25°C and nominal supply voltages unless othenwise noted 


MIN. TYP. 



RS-232 RECEIVER 

TTL Output Levels 
VoL 

^OH 

Input 

High Threshold 
Low Threshold 
Receiver Open Circuit Bias 
Input Impedance 
Transmission Rate 
Propagation Delay 


RS-423 DRIVER 

TTL Input Levels 
V,L 
V,H 
Output 

High Level Output 
Low Level Output 
Open Circuit Voltage 
Short Circuit Current 
Power Off Current 
Transition Time 
Transmission Rate 
Propagation Delay 


RS-423 RECEIVER 

TTL Output Levels 
VoL 

^OH 

Input / 

High Threshoid / 
Low Threshold / / 
Common Mode .Range 
High Input Current 
Low Input Current 
Receiver Sensitivity 
Input Impedance 
T ransmissron./^te 
P ropag^orr-uelay 



CONDITIONS, 



Measured from 50% of V,, 
toX.5V of V 


R, =450Q 


Rl=450Q 


VouT = 0V 

Vcc = 0V,Vout=±0.25V 
Rise/fall time, between ±3V 
R. =4500 


Measured from 1 .5V of V|,,g 
tO50%OfVn,m R,=450Q 


Refer to Rec. input graph 
Refer to Rec. input graph 
VcM = +7Vto-7V 
V,M = +10Vto-10V 


Measured from 50% of V., 


to 1.5V of V 


y =5V: no interface selected 
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OTHER AC CHARACTERISTICS 


(Typical @ 25°C and nominal supply voltages unless otherwise noted) 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDipCNS 

DRIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE 


RS-232 MODE 

Vzl! Tri-state to Output low 

^pzH’ Tri-State to Output high 

tpi^; Output low to Tri-state 

tpHzl Output high to Tri-state 


800 

400 

200 

400 


ns 

ns 

ns 

ns 

Cl= lOOpF, Fig. 4; Sg 
closed 

,CL=1Q0pE.Fig.4;S2 

closed 

lOOpF, Fig.. 4; Sg 
closed 

Cl= lOOpF, Fig. 4 ; 
closed 

RS-423 MODE 

tpzLl Tri-state to Output low 

tpzHl Tri-state to Output high 

Vu’ Output low to Tri-state 

tpH^; Output high to Tri-state 


200 

200 

200 

200 


ns 

ns > 

ns 

ns 

C^^= lOOpF, Fig.?4 ; Sg 
closed 

C|_= lOOpF, Fig. 4; Sg 
closed 

Cl^= lOOpF, Fig. 4 ; Sg 
closed 

Cl= 100 pF, Fig. 4; $2 
closed 

RS-422, RS-485 MODES 

tpzL,' Tri-State to Output low 

tpzni Tri-state to Output high 

tpL^; Output low to Tri-state 

tpHzi Output high to Tri-state 


3000 

150 

150 

200 , 


ns 

ns 

ns 

ns 

Cl= lOOpF, Fig. 4 & 6 ; 
closed 

Cl= 100 pF, Fig.4&6;S2 
closed 

Cl= 15pF, Fig. 4 & 6 ; 
closed 

Cl=15pF, Fig. 4 & 6 ;S 2 
closed 

V.35 MODE 

tpzii Tri-state to Output low 

tpz^; Tri-state to Output high 

Wz’ Output low to Tri-state 

tpHzi Output high to Tri-state 


3000 

150 

150 

150 


ns 

ns 

ns 

ns 

Cl=100pF, Fig. 4 & 6 ; 
closed 

Cl= lOOpF, Fig. 4 & 6 ; S 2 
closed 

Cl = 15pF, Fig. 4 & 6 ; 
closed 

Cl=15pF, Fig. 4 & 6:82 
closed 

RECEIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE 

RS-232 MODE 

tp 2 L; Tri-state to Output tow / 

tpzH; Tri-state to Output high 

tpL^; Outputiow to Tri-state 

tpHz; Output high to Tri-state 


100 

100 

100 

100 


ns 

ns 

ns 

ns 

Cl= 100 pF, Fig. 2 :Si 
closed 

Cl= lOOpF, Fig. 2; 82 
closed 

Cl= lOOpF, Fig. 2 ; 8 ^ 
closed 

Cl= lOOpF, Fig. 2 ; 82 
closed 

RS-423 MODE 

tp^; Tri-state to ©utpuMow 

tpzHi Tri-state to Output high 

tp[^; Output tow to Tri-state 


100 

100 

100 


ns 

ns 

ns 

C, = lOOpF, Fig. 2 ; 8 , 
closed 

Cl= lOOpF, Fig. 2 ; 82 
closed 

Cl= lOOpF, Fig. 2; 8 ^ 
closed 
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OTHER AC CHARACTERISTICS (Continued) 

(Typical @ 25°C and nominal supply voltages unless othenwise noted) 


PARAMETER MIN. TYP. MAX. 


RECEIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI- 


tpHz; Output high to Tri-state 


UNITS 


STATE MODE 


CONDITJipNS 


RS-422/RS-485 MODES 

W' Tri-State to Output low 

Wh’ Tri-state to Output high 
Vlz' Output low to Tri-state 
tpHz; Output high to Tri-state 


V.35 MODE 

tpzL! Tri-state to Output low 
tpzHl Tri-state to Output high 
tpLz) Output low to Tri-state 
tpHz! Output high to Tri-state 



ns 

\ \ 

Cl= 100pl;,Fig. 2\S2\ 
closed /.“■"“"""••i 

ns 

C. =>a0pFif ig. 2 & 8 ; V / 
closed 

ns 

Cl= 100pF, Fig. 2 & 8 ; Sg 
closed 

ns 

' Cl=15pF, Fig.2&8;Si 
closed / 

ns 

Cl= 1 SpF, Fig.2&8;S2 


closed 

ns 

Cl=100pF, Fig. 2 & 8; 

(Closed 

nS: 

C£ =: lOOpF, Fig. 2 & 8; S2 
closed 

ns 

Cl?=15pF, Fig. 2 & 8; 
closed 

ns 

Cl=15pF, Fig. 2 & 8:82 


' closed 


RECEIVER INPUT GRAPHS 


RS-422 RECEIVER 

I +3. 


-10 V -3V 


w 




+3V +10V 

Maximum Input Current 
versus Voltage 


RS-423 RECEIVER 


-10V -3V 


-i-3.25mA 


-I-3V +10V 

Maximum Input Current 
versus Voltage 


RS-485 RECEIVER 


-7V -3V 


+6V +12V 

1 Unit Load 

Maximum Input Current 
versus Voltage 
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Figure 1. Driver DC Test Load Circuit 


Figure 2. Receiver Timing Test Load Circuit 
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ABSOLUTE MAXIMUM RATINGS 

These are stress ratings only and functional operation 
of the device at these ratings or any other above those 
indicated in the operation sections of the specifications 
below is not implied. Exposure to absolute maximum 
rating conditions for extended periods of time may 
affect reliability. 


Input Voltages: 

Logic. 

Drivers. 

Receivers.. 
Output Voltages: 

Logic. 

Drivers. 

Receivers.. 

StorageTemperature. 

Power Dissipation. 

Package Derating: 


.+7V 

,-0.3Vto(Vcc+0-5V) 
,-0.3Vto(Vcc+0.5V) 
.±15V 

.-0.3Vto(Vcc+0.5V) 

.±14V 

.-0.3Vto(Vcc+0.5V) 

.-65°Cto+150°C 

.2000mW 

.46°C/W 

.16°C/W 



Figure 9. Typical RS-232 Driver Output Wavtfonp- 





Figure 11. Typibttl RS-422/485 Driver Output Waveform 


STORAGE CONSIDERATIONS 

Due to the relatively large package size of the 80-pin 
quad flat-pack, storage in a low humidity environment 
is preferred. Large high density plastic p&bkages are 
moisture sensitive and should be std^ed\|n Vapor 
Barrier Bags. Prior to usage, the parts shpuidjemain 
bagged and stored below 40°C and.,60%B|H}^f thf parts 
are removed from the bag, they shpuld be used Within 
48 hours or stored in an environmeTirarorvbeld^ 
20%RH. If the above conditions cannot be followe^di tKe 
parts should be baked for four hours 4f X25°C in order 
to remove moisture pnor/o soldering. Sipex, ships the 
80-pin QFP in Vapor,;4arrier Bdg^ witd a TRlimidity 
indicator card and desiccant pacfc. Tfie humidity indica¬ 
tor should be below 30%RH. 


\. "7 



Figure 10. Typical RS-423 Driver Output Waveform 
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PINOUT... 



Pin 61 — SD(a) — Analog Out — Send data, 
inverted; sourced from TxD. 

Pin 63 — TT(a) — Analog Out -j^XTerminal 
Timing, inverted; sourced from TxC \ 

Pin 65 — TT(b) — Analog put,—^ 

Timing, non-inverted; sour^dTrom TxOx 

Pin 70—RD(a) — Receif e Ddp, analog lApdf; 
inverted; source for R|rD^/'''”Nj 

Pin 71 — RD(b) —|(ec*eiye zSafdraQal^^ input; 
non-inverted; source To|’ Rxpf 

Pin 76 — SpT^aX^— Seridk^^k Transmit; 
analog input^ in-v^^isourqe ibX SCT. 


PIN ASSIGNMENTS... ( 

CLOCK AND DATA GROUP 

Pin 1 — RxD — Receive Data; TTL output, 
sourced from RD(a) and RD(b) inputs. \ 

\ ' 

Pin 14 — TxD — TTL input ; transi^ft'data,^ \ 
source for SD(a) and SD(b) outputs. \ 

Pin 15—TxC—TransmitClock; Tf Linpur^X 
TT driver outputs. X^ X^ 

Pin 20 — RxC — Receive Clock; TTL ou^pyt > 
sourced from RT(a) and RT(B)4nputs. /% 

"'''•n,. / y 

Pin 22—ST—Send Tirpftng; TtL iri|>nt;/bip'ce 
for ST(a) and ST(b) ojdtpufe. / 

Pin 37 — RT(a) /- i^eceiv^ T'injih^; analog 
input, inverted; sobrce fbf / / 

Pin 38 — RT(6) -X, Rebe^ve"^itBing; analog 
input, non-pV^^l^ sburjce fbrXxC. 

Pin 42 —«^T(aXX S^BdTii^ig; analog output, 
inverted; sdutped f^m ST. 

Pii>44^T--.r>,si’i^b)-^%n^ Timing; analog output, 
njdn-j^ivertedXourceb^from ST. 


Pifts^ pD(b) — Analog Out — Send data, 
non-iilverted;,,sourced from TxD. 


Pin 77 — SClfXb)\y/ J^dfiaT Clock Transmit: 
analogThppt, noXinvefted; source for SCT 

Pin 79 —^S,Cl!'>^ Clock Transmit; TTL 

output; sourcbafrbin.^CT(a) and SCT(b) inputs. 

CONTROL LINE GROUP 

'Pin 13. — — Data Terminal Ready; TTL 

xin^tj source for TR(a) and TR(b) outputs. 

oPin Tb — — Ready To Send; TTL input; 

'“spbrpe^or RS(a) and RS(b) outputs. 

3‘ii^i7 — RL — Remote Loopback; TTL input; 
sbdrce for RL(a) and RL(b) outputs. 

"Pin 19 — DCD— Data Carrier Detect; TTL 
output; sourced from RR(a) and RR(b) inputs. 

Pin 21 — RI — Ring In; TTL output; sourced 
from IC(a) and IC(b) inputs. 

Pin 24 — LL — Local Loopback; TTL input; 
source for LL(a) and LL(b) outputs. 

Pin 35 — RR(a)— Receiver Ready; analog 
input, inverted; source for DCD. 

Pin 36 — RR(b)— Receiver Ready; analog 
input, non-inverted; source for DCD. 

Pin 39 — IC(a)— Incoming Call; analog input, 
inverted; source for RI. 

Pin 40 — IC(b)— Incoming Call; analog 
input,non-in verted; source for RI. 
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Pin 45 — RL(b) — Remote Loopback; analog 
output, non-inverted; sourced from RL. 

Pin 47 — RL(a) — Remote Loopback; analog 
output inverted; sourced from RL. 

Pin 49— LL(b) — Local Loopback; analog 
output, non-inverted; sourced from LL. 

Pin 51 — LL(a) — Local Loopback; analog 
output, inverted; sourced from LL. 

Pin 52 — RS(b) — Ready To Send; analog 
output, non-inverted; sourced from RTS. 

Pin 54 —RS(a) — Ready To Send; analog 
output, inverted; sourced from RTS. 

Pin 56 — TR(b) — Terminal Ready; analog 
output, non-inverted; sourced from DTR. 

Pin 58 — TR(a) — Terminal Ready; analog 
output, inverted; sourced from DTR. 

Pin 66 — CS(a)— Clear To Send; analog input, 
inverted; source for CTS. 

Pin 67 — CS(b)— Clear To Send; analog input/ 
non-inverted; source for CTS. \ 

Pin 68 — DM(a)— Data Mode; analog^input, 
inverted; source for DSR. / 

Pin 69 — DM(b)— Data Mode; a^ibgjn|w 4 t, 
non-inverted; source for DSR \ \ 

Pin 78 — DSR— Data Set Ready; TTL ou^^t; 
sourced from DM(a), DM(b) inputs. , 

Pin 80 — CTS— Clear To S^^; ifT^ output'; 
sourced from CS(a) and'CStb) inputs. "" / 


CONTROL REGI^F^ / / / 

Pins 2-5 — ^,4- Receiver 

decode register; p 0 n|igT|ires rbeei^dr modes; TTL 
inputs. // / " 

Pin 6 — TT^N'^-.4nabte/ TT driver, active 
low; JT’LTn^X 

Pip'7, — I^C^EN ^4nables SCT receiver; 
altivi^lii^’ input. 

Pins 1^9 4 ^^DECq - TDEC 3 — Transmitter 
decode rdgiste^, configures transmitter modes; 
TTL inputs. 


Pin 23 — STEN — Enables ST driver; active 
low; TTL input. 


POWER SUPPLIES \ \ 

Pins 25,33,41,48,55,62,73,74"^-^V^\+5V 
input. 

Pins 29,34,43,46,50, 64, 

GND — Ground. / ^ 


Pin 27—Vj)j) +10V<Qh^g^^^ Capacitor— 
Connects from to\(gp. S^gested capaci¬ 
tor size is 22|ap/ 16V. \ 

Pin 32 — VggVlOVJTh^gerPmpp Capacitor — 
Connects from^^rotinB?tO/Vg^f Suggested ca¬ 
pacitor si^e is 22pF,Nf 6 y. 

Pins 26bn(| 3Clx:^ a^ Cj" — Charge Pump 
C^acitpr ^xConpe^ from Cj^ to Cj“. Sug- 
gested^cap^^bf siz^s 22pF, 16V. 


Pi^s 28^nd-;^ — and — Charge Pump 
ipapacitoiNx^^onnects from Q.^ to Sug¬ 
gested Capacitor size is 22 |jF, 16V. 


pins should be left floating; internal 
be present. 

, '“'“- X \ 

> 

he SP504 is a highly integrated serial trans- 
N ceiver that allows software control of its inter¬ 
face modes. Similar to the SP503, the SP504 
offers the same hardware interface modes for 
RS-232 (V.28), RS-422A (V.ll), RS-449, RS- 
485, V.35, EIA-530 and includes V.36 andEIA- 
530A. The interface mode selection is done via 
an 8 -bit switch; four (4) bits control the drivers 
and four (4) bits control the receivers. The 
SP504 is fabricated using low-power BiCMOS 
process technology, and incorporates a Sipex- 
patented (5,306,954) charge pump allowing +5 V 
only operation. Each device is packaged in an 
80-pin Quad FlatPack package. 

The SP504 is ideally suited for wide area net¬ 
work connectivity based on the interface modes 
offered and the driver and receiver configura¬ 
tions. The SP504 has seven (7) independent 
drivers and seven (7) independent receivers. In 
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V.35 mode, the SP504 includes the necessary 
components and termination resistors internal 
within the device for compliant V.35 operation. 

THEORY OF OPERATION 

The SP504 is made up of five separate circuit 
blocks — the charge pump, drivers, receivers, 
decoder and switching array. Each of these 
circuit blocks is described in more detail below. 

Charge-Pump 

The SP504's charge pump design is based on the 
SP503 where Sipex's-patented charge pump 
design (5,306,954) uses a four-phase voltage 
shifting technique to attain symmetrical lOV 
power supplies. In addition, the SP504 charge 
pump incorporates a "programmable" feature 
that produces an output of ±10V or ±5V for 
and depending on the mode of operation. 
The charge pump still requires external capaci¬ 
tors to store the charge. Figure 17a shows the 
waveform found on the positive side of capaci¬ 
tor C2, and Figure 17b shows the negative side < 
of capcitor C2. There is a free-running oscilla 7 Ax, 
tor that controls the four phases of the voltage ^ 
shifting. A description of each phase followsN^ 

The SP504 charge pump is used for .RST232 ' 
where the output voltage swing is typically.;-. 
±10V and also used for RS-423. However, R§,- 
423 requires the voltage swing on The driver , 
output be between ±4V to ± 6 V during ari opeh-\..^ 
circuit (no load). The charge pump would need ,' 
to be regulated down from ±r0y to ±5V. A 
typical ±10V charge pump woqld fbquire exter¬ 
nal clamping such as 5 V zener diodes on V^p 
and Vgg to ground. The ±5V output tia§4ym- 
metrical levels as in the ±10V olitputs, Tlie ±5V 
is used in the following modes where RS-423 
levels are used: RS-449, ElA-530, EIA-530A 
and V.36. 


Phase 1 (±5V) 

— Vgg & Vpp charge storage and transfer — 
With the Cj and capacitors initially charged 
to +5V, is then switched to^^fpund and 
charge on is transferred to thestorage 
capacitor. Simultaneously the is pitched to 
ground and 5V charge on is transferred to 
the Vpp storage capacitor. \ 


Phase2(±10V) //'“X 

— Vgg transfer — PKase tw 94 )fjhe blopk con¬ 
nects the negative 


to ground, andTransfers thX.genb|ated -lOV or 
the generated-5V id the 

positive side bf cSpaoitpr C jT^switched to -i-5V 
and the negative sidp is cohnbcted to ground. 


Phas(^^(±5Y) \ \ 

—; & Vj^p charge/torage — Cj'*' is recon- 

pbcted to V(.(. to rec^iarge the Cj capacitor. 
isuyvitched to ground and C 2 “ is connected to C 3 . 
The 5 V charge from Phase 1 is now transferred 
to thu. v^stqTage capacitor. Vgg receives a 
continubu^ cHarge from either Cj or C 2 . With 
the, CTeap^itor charged to 5 V, the cycle begins 
agaih:,,, 


Phase 3 


, charge storage—The third phase of the 


+5V _ C 4 

0^0 -^11 - Vqd storage Capacitor 


I O —1Vss Storage Capacitor 

-5V ^ 


Figure 13a. Charge Pump Phase 1 for ±10V. 


Phase 1 (±10V) 

— charge storage — During this phase of 
the clock-cycle, the positive side of capacitors 
Cj and.C 2 afp initially charged to +5V. Cj"*" is 
then switchecfto ground and the charge on Cf is 


fcansferred to 


Since 02 "^ is connected to 


+5V4he voltage potential across capacitor C 2 is 
now IbV. 



+5V O ^4 

t O—Q_+J Vqp storage Capacitor 


Vss Storage Capacitor 


Figure 13b. Charge Pump Phase 1 for ±5V. 
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Figure 15. Charge Pump Phase 3. Figure 16. Charge Pump Phase 4. 


clock is identical to the first phase — the charge positive side of capacitor C j is switched to +5V 

transferred in Cj produces -5V in the negative , ^nd t^ side is connected to ground, 

terminal of Cj, which is applied to the negative ahdjhd c^cle begins again, 
side of capacitor C 2 . Since is at +5V, the ^ W 

voltage potential across is lOV. For the 5y ' Sinde.boih..ypj) and are separately gener- 
output, C 2 ’*’ is connected to ground so that the , ated from in a no-load condition, and 
potential on C 2 is only +5V, ' - V^g wiH be symmetrical. Older charge pump 

' '' yapproaehes that generate V" from V"^ will show 
Phase 4 x '- X . '"^ d^crease in the magnitude of V~ compared to 

— Vdd transfer — The fourth phase of the , V+ due to the inherent inefficiencies in the 
clock connects the negative terminMspf to'x design, 

ground and transfers the generated 10 v oj; tnd\ 

generated 5V across C 2 to the storage / The clock rate for the charge pump typically 
capacitor. Again, simultanedusiy with this, the,' operates at 15kHz. The external capacitors must 
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be a minimum of 22jiF with a 16V breakdown 
rating. 


The third type of driver produces a differential 
signal that can maintain RS-485, ±1.5V differ¬ 
ential output levels with a worst c^se load of 
External Power Supplies 54Q. The signal levels and drive /a^^ibility of 

For applications that do not require +5V only, the RS-485 drivers allow the driVerk to also 

external supplies can be applied at the V+and V" support RS-422 (V. ll) requycgmerifs bf ±2V 

pins. The value of the external supply voltages differential output levels wi|h^ 106HT6adKThe 

must be no greater than ±10.5V. The tolerance RS-422 drivers are used in RS-449r"BlAB3^, 

should be ±5% from ±10V. The current drain for EIA-530A and V.36 m^es a&\^ategory t -srig- 

the supplies is used for RS-232 and RS-423 nals which are used f 9 f c]0ekankJ4ata. 

drivers. For the RS-232 driver, the current re- / J X., 

quirement will be 3.5mA per driver. The RS-423 The fourth type of^briveE^s .ffie V'iSJ'' driver, 

driver worst case current drain will be 11mA per V.35 levels require ±0;5„5V ^^ver output sig- 

driver. Power sequencing is required for the nals with a lo^d of 100Q^T^he%|*504 drivers 

SP504. The supplies must be sequenced accord- simplify exiting VtSSajnplembntations that 

ingly: -i-5V, +10V and -lOV. It is important to use external iei-r^atipn schemes. The drivers 

prevent from starting up before N or were specifically ^^sigi)d4ld comply with the 

requir^iifeiits of’'i^\35 a/A^ell as the driver output 
Drivers impedance v^lqes^f V.|5. The drivers achieve 

The SP504 has seven (7) enhanced independent the 50Q to 150^soikp6 impedance. However, 
drivers. Control for the mode selection is done external 150£2 fbsistor to ground must be 

via a four-bit control word. The drivers are pre- , cbnpected to the nob- inverting outputs; SD(b), 
arranged such that for each mode of operation, / S^(b)>pnd ^TT(b), in order to comply with the 
the relative position and functionality of the,,, X4^35^ol6^P>hort-circuitimpedanceforV.35. 
drivers are set up to accommodate the selected \,^Tb§, V.35,^ dnver is disabled and transparent 
interface mode. As the mode of the driversX ^hpnAhp decoder is in all other modes. All of 
changed, the electrical characteristics will change \ Vtlje differential drivers; RS-485, RS-422, and 
to support the requirements of clock, dafa^^lid, \ X.35rP^n operate up to 10Mbps. 
control line signal levels. Table 1 sh©.y^sTheX \ 

mode of each driver in the different intelTace'^^^O^ inputs are both TTL or CMOS com¬ 
modes that can be selected. \ \ \ " ^patible. Each driver input contains a pull-down 

' X^ \/resistor to ground so that the output will be at a 
There are four basic types of driver circuits^;— X defined state. Unused driver inputs can be left 
RS-232, RS-423, RS-485 ajEidX.35. floating. 

The RS-232 drivers outpdt‘siingleT-end©d.sign&ls Receivers 

with a minimum of ±5X (y/ith^Kiland 25@t)pF The SP504 has seven (7) independent receivers 

loading), and can operate qb 12Q|Cbp's. The which can be programmed for the different 

RS-232 drivers are4setii4i?.S-232fndde for all interface modes. Control for the mode selection 

signals, and also in V>35 m^de Xhefe they are is done via a 4-bit control word that is indepen- 

used as the coptfblTime si^qals Siicji as DTR and dent from the driver control word. The coding 

RTS. / xx. X/ for the drivers and receivers is identical. There- 

/ J X,^ fore, if the modes for the drivers and receivers 

The RS-423 dHydrs/4re1alsp^single-ended sig- are supposed to be identical in the application, 

nals wi th a rhipimdm voltage output of ±3.6V the control lines can be tied together. 

(wi^" 450l!2\loMi,ng) qnd can operate up to 

12GI^bps^ Ppbn ciri^it Vql and Vq^ measure- Like the drivers, the receivers are pre-arranged 

mentxarq/tAbV to ±6.0V. The RS-423 drivers for the specific requirements of the interface. As 

are used ipf RS-449, EIA530, EIA-530A and the operating mode of the receivers is changed, 

V.36 iuQdeVa^ Category II signals from each of the electrical characteristics will change to sup- 

their corfbsppbding specifications. port the requirements of clock, data, and control 
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line receivers. Table 2 shows the mode of each switches when the decoder is changed to V.35 

receiver in the different interface modes that can mode. The termination network is transparent 

be selected. when all other modes are selected. The V.35 

receivers can operate up to 10Mbps. 

There are three basic types of receiver circuits 

— RS-232, RS-423, and RS-485. All receivers include a fail-safe feature that 

outputs a logic high when the receiver inputs are 
The RS-232 receiver is a single-ended input open. For single-ended RS-232 receivers, th^^^ 
with a threshold of 0.8V to 2.4V. The RS-232 are internal 5kQ pull-dowh fesi^ on the iif- 

receiver has an operating voltage range of+15 V puts which produces a logic high ("1") at the 

and can receive signals up to 120Kbps. The receiver outputs. The single-ended RS-423 re¬ 
input sensitivity complies with EIA-RS-232 and ceivers produce a logic low ("0") on the output 

V.28 at -I-3V to -3V. The input impedance is when the inputs are open. This is due to a pull- 

3kQ to 7kQ. RS-232 receivers are used in RS- up device connected to the input. The differen- 

232 mode for all data, clock and control signals. tial receivers have the same internal pull-up 

They are also used in V.35 mode for control line device on the non-inverting input which pro¬ 
signals such as CTS and DSR. The RS-423 duces a logic high ("I") at the receiver output, 

receivers are also single-ended but have an The thr^ differential receivers when configured 

input threshold as low as ±200mV. The input in V.35 mode (RxD, RxC & SCT) do not have 

impedance is guaranteed to be greater than 4Ka, fail-safe because the internal termination resis- 

with an operating voltage range of ±7V. The tor network is connected. 

RS-423 receivers can operate up to 120Kbps. 

RS423 receivers are used in RS-449, EIA530, / Decoder 

EIA-530A and V.36 modes as Category II sig- The SP504 has the ability to change the interface 
nals as indicated by their corresponding specifi- mode of the drivers or receivers via an 8-bit 
cations. ^ switch. The decoder for the drivers and receivers 

is not latched; it is merely a combinational logic 
The third type of receiver is a differential which . switch, 

supports RS-485. The RS-485 receiver has an 

input impedance of 15KD and a differential The control word can be externally latched ei- 

threshold of ±200mV. Since the chlraptefistics , ' ther high or low to write the appropriate code 
of an RS-422 (V. 11) receiver are actually sub- into the SP504. The codes shown in Tables 1 and 

2 are the only specified, valid modes for the 
SP504. Undefined codes may represent other 
interface modes not specified (consult the fac¬ 
tory for more information). The drivers are con¬ 
trolled with the data bits labeled TDEC3-TDECQ. 
Most of the drivers can be put into tri-state mode 
by writing 0000 to the driver decode switch. The 
three drivers TxD, ST and TxC, have a 150Q 
pull-down resistor to ground connected at the (b) 
output. This resistor is part of the V.35 driver 
circuitry and is always connected regardless of 
mode. Tri-state is possible for all drivers in RS- 
232 mode. The receivers are controlled with 
data bits RDEC3-RDECQ; the code 0000 written 
to the receivers will place the outputs into tri¬ 
state mode. The 0000 decoder word will overide 
the enable control line for the one receiver (S CT). 


sets of RS-485, the receivers for RS-422 re¬ 
quirements are covered by the RS-485 receiv¬ 
ers. RS-422 receivers are used in RS-449, 
EIA530, EIA-530A sm^%36 a^ fcatejory I 
signals for receiving cldc^^ data, and some con¬ 
trol line signals. The dirferehtial receivers can 
receive data up to 10Mbps. 

The RS-485 reGeivers.are''also iii^edfor the V.35 
mode. Unlike the older iihpfprhentations of 
differential or V.35 receiverSj the SP504 con¬ 
tains an internal resistor'teptnination network 
that ensures a V.35 input impedance of lOOQ 
(±10n) and a short-circuit impedance of 150^2 
(±J5Q). The traditional V.35 implementations 
required external termination resistors to acheive 
th^propSr y.35 impedances. The internal net¬ 
work is connected via low on-resistance FET 
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SP504 Driver Mode Selection 



Table 1. Driver Mode Selection. 


SP504 Receiver Mode Selection 




<'>12K£2toGN6| >-}2Kn to GteJ /ftS-422+ 


RS-232 / V.35/X RS-422- 


>12KB4oGN0 V,35+ / 
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• Receiver Tri-State circuitry 
& V.35 termination resistor 
circuitry for RxD, RxC & 
SCT. 

Driver Tri-State circuitry & 
V.35 termination circuitry 
forTxD, TxC & ST. 


RS-422 Mode 
Input Word 

0 »— 

0 >— 
0 >— 
0 *— 

0 »— 
0 >— 


External 

Latch 


1N58ig 

JT- 

J22hf| 

M ^ 

22nF 

- If - 

22M.F 


25 

27] 

IV. 

26 30 

I—-1 

IV 

28 31 


vcc 

VdD 

01+ 01- 

C2+ 02- 



Charge Pump 

vss 


RD(a) 70- 

RxD 1 - 

RD(b) 71 - 
RT(a) 37- 

RxC 20- 

RT(b) 38- 
CS(a) 66- 

CTS 80- 

CS(b) 67 - 
DM(a) 68- 

DSR 78- 

DM (b) 69 - 
RR(a) 35- 

DCD 19- 

RR(b) 36- 
IC(a) 39- 
Rl 21- 

IC(b) 40'- 
SCT(a) 76 - 


SCTEN 7 
SCT(b) 77 



, ■ 1 _ 

' 4 

X. 3^ 

- 

X 

o 

LU 

Q 

/ 


DC 

' / X 9 



/ / 10 


X 

/ / 11 


LU 

/ 12 

_ 

H 


B 















- 









rxa- 






rxor- 












T 





32 ^,22iiF 


14 TxD , 
61 SD(a) 
59 SD(b) 

13 DTR 
58 TR(a) 
56 TR(b) 

16 RTS 
54 RS(a) 
52 RS(b) 

17 RL 
47 RL(a) 
45 RL(b) 

24 LL 
51 LL(a) 
49 LL(b) 

22 ST 
42 ST(a) 
44 ST(b) 

23 STEN 

15 TxC 
63 TT(a) 
65 TT(b) 

6 ffEN 





SP504 


(SEE PAGE 134 FOR GROUND PINS) 


® w For V.35 Termination, needs to be connected for 
proper V.35 operation, A low on-resistance (<1 Q) 
FET or switch can be used to connect and disconnect 
the resistor from the non-inverting output. 


Figure 18. Typical Operation Circuit 
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MODE: RS -232 

DRIVER 

RECEIVER 

TDEC3 

TDEC2 

TDECi 

TDECo 

RDEC3 

RDEC2 

RDECi 

RDECq 

0 

0 

1 

0 

0 

0 

1 

0 


RD(a) 70 — 
RxD 1 — 
RT(a) 37 — 
RxC 20 — 
CS(a) 66 — 
CIS 80 — 
DM(a) 68 — 
DSR 78 — 
RR(a) 35 — 
DCD 19 — 
IC(a) 39 — 
Rl 21 — 
SCT(a) 76 — 
SCT 79 — 
SCTEN 7 — 



— 14 TxD 

— 61 SD(a) 

— 13 DTR 

— 58 TR(a) 
—16 RTS 

— 54 RS(a) 

— 17 RL 

— 47 RL(a) 

— 24 LL 

— 51 LL(a) 

— 22 ST 

— 42 ST(a) 


— 23 STEM 

— 15 TxC 

— 63 TT(a) 


— 6 TTEN 


STEM ' 

ST 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 , 

Enabled i 

0 

Enabled 

0 

Disabled 


Figure 19. Mode Diagram — RS-232 
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Figure 20. Mode Diagram — V.35 
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MODE; RS -422 


DRIVER 


TDEC3 

TDEC2 

TDECi 

TDECq 

RDEC3 

RDEC2 

RDECi 


0 

1 

0 

0 

0 

1 

0 

0 


RD(a) 70 — 

RxD 1 — 

RD(b) 71 — 
RT(a) 37 — 

RxC 20 — 

RT(b) 38 — 
CS(a) 66 — 

CIS 80 — 

CS(b) 67 — 
DM(a) 68 — 

DSR 78 — 

DM (b) 69 — 
RR(a) 35 — 

DCD 19 — 

RR(b) 36 — 
IC(a) 39 — 

Rl 21/— 

IC(b) 40 — 
SCT(a) 76 — 

SCT 79 — 

SCTEN 7 — 
SGT(b) 77 — 



15 TxC 
63 TT(a) 
65 TT(b) 


6 TTEN 


STEM 1 ST TTEN TT SCTEN SCT 


1 Disabled 1 Disabled 1 Enabled 


0 Enabled 0 Enabled 0 Disabled 


Figure 21. Mode Diagram — RS-422 
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MODE: RS-449 


DRIVER 

TDEC3 

TDEC2 

TDECi 

TDECo 

1 

1 

0 

0 


RD a 70 


RECEIVER 


IDEC2 


1 


14 TxD 


a 


RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CTS 80 

CS(b) 67 
DM(a) 68 

DSR 78 
DM(b) 69 
RR(a) 35 
DCD 19 
RR(b) 36 


SCm /76 


SCTEN *7 


RECEIVERS DRIVERS 


13'^R 
58 TR(kK 


f6 ptTS 
54 RS(a) 
52 RS(b) 
17 RL 

47 RL(a) 


42 ST(a) 
44 ST(b) 


23 STEM 

15 TxC 
63 TT(a) 
65 TT(b) 


6 TTEN 


ST TTEN TT SCTEN SCT 


^ 1 Disabled 1 Enabled 


Enabled 0 Enabled I 0 I Disabled 


Figure 22. Mode Diagram — RS-449 
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MODE: RS-485 


DRIVER 

TDEC3 

TDEC2 

TDECi 

TDECo 

0 

1 

0 

1 


RD a) 70 


RECEIVER 


[DEC2 


1 


14 TxD 


RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CTS 80 

CS(b) 67 
DM(a) 68 

DSR 78 

DM (b) 69 
RR(a) 35 

DCD 19 

RR(b) 36 


SCTjea)/76 

4ct'ti9 


RECEIVERS DRIVERS 


i3"Bq;f^ 

58 TR(a>. 


54 RS(a) 
52 RS(b) 

17 RL 
47 RL(a) 
45 RL(b) 


51 LL(a) 
49 LL(b) 


42 ST(a) 
44 ST(b) 


23 STEM 

15 TxC 
63 TT(a) 
65 TT(b) 


6 TTEN 


ST TTEN TT SCTEN SCT 


Disabled 1 Disabled 1 Enabled 


Enabled 0 Enabled 0 Disabled 


Figure 23. Mode Diagram — RS-485 
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MODE: EIA-530 

DRIVER I RECEIVER A 

1TDEC3 ITDEC2 iTDECi ITDECq RDEC3 IRDEC2 IRDECi I R^^o 


RD(a) 70 

RxD 1 

RD(b) 71 
RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CIS 80 
CS(b) 67 
DM(a) 68 
DSR 78 
DM (b) 69 
RR(a) 35 
DCD 19 
RR(b) 36 
IC(a) 39 
,RI 21 


"SQ T 7k. 

xSOIEnV 

MjibpZ; 



14 TxD"'"~'‘x^ 

6ytp(aT'-^ X 

13'"bT^ \ 
m.TR(a^/ 
:567Tf^j7 

V / "" 

16{RTS 
M )^S(a) 

52 RS(b) 

17 RL 

47 RL(a) 

24 LL 

51 LL(a) 

22 ST 
42 ST{a) 

44 ST(b) 

23 STEM 

15 TxC 
63 TT(a) 

65 TT(b) 

6 TTEN 


'X 


STtl^ 

ST 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 

Enabled 

0 

Enabled 

0 

Disabled 


Figure 24. Mode Diagram — EIA-530 
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DRIVER 

TDEC 3 

TDEC 2 

[tDECi 

TDECo 

1 

1 

1 

1 



RD(a) 70 

RxD 1 

RD(b) 71 
RT(a) 37 

RxC 20 

RT(b) 38 
CS(a) 66 

CIS 80 

CS(b) 67 
DM (a) 68 

DSR 78 
RR(a) 35 

DCD 19 

RR(b) 36 
IC(a) 39 

Rl 21 

SCT(a) 76 

SCT 79 

SCTEN 7 
SCT(b) 77 



14 

6i/4p6)" 

54, 

13 DTR 


58TR(4. 


^4 bS(a) 
54^^(b) 
RL 

47 RL(a) 
45 RL(b) 
24 LL 

51 LL(a) 

22 ST 
42 ST(a) 
44 ST(b) 

23 STEM 
15 TxC 
63 TT(a) 
65 TT(b) 
6 TTEN 


STEM 1 ST I TTEN 


1 " Disabled 1 


0 sEnabled 0 


TT 

SCTEN 

SCT 

Disabled 

1 

Enabled 

Enabled 

0 

Disabled 


Figure 25. Mode Diagram — EIA-530A 
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MODE: V .36 


DRIVER 


TDEC3 

TDEC2 

TDECi 

TDECq 

RDEC3 

RDEC2 

RDECi 

E!s!^ 

0 

1 

1 

0 

0 

1 

1 

■m 


RD(a) 70 — 

RxD 1 — 

RD(b) 71 — 
RT(a) 37 — 

RxC 20 — 

RT(b) 38 — 
CS(a) 66 — 

CTS 80 — 

DM(a) 68 — 

DSR 78 — 

RR(a) 35 — 

DCD 19 — 

IC(a) 39 — 

Rl 21 — 

SCT(a) 76 — 

SCT 79 — 

SCTEN 7 — 
SCT(b) 77 — 



— 15 TxC 
_ 63 TT(a) 

— 65 TT(b) 


— 6 TTEN 



St 

TTEN 

TT 

SCTEN 

SCT 

1 

Disabled 

1 

Disabled 

1 

Enabled 

0 

Enabled 

0 

Enabled 

0 

Disabled 


Figure 26. Mode Diagram — V.36 
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DTE and DCE configurations 
with the SP504 

A serial port can be easily configured for DTE 
and DCE using two SP504 parts. The SP504 
allocates signals for data, clock and control 
lines. The data signals specified in the EIA 
standards and CCITT are referenced as DTE in 
the SP504 datasheet. The DB-25 pin assign¬ 
ment table below is also referenced as DTE. For 
the DTE, TxD is a driver which drives the data 
to RxD, a receiver, on the DCE side. TxC or TT 
is a driver on the DTE side which drives the 
clock signal to the RxC receiver on the DCE 


side. The SP504 offers tri-state coritrol via the 
decoder address by writing "0000''/inlp TDEC^ 
or RDEC^. If the serial port is chnffgured to 
DTE mode, the SP504 dedicated to DCE must 
be tri-stated to avoid bus contentioii problems 
on the serial port. 

As shown on Figure 15, the CCITT signal allo¬ 
cations from the SP504 in either DTE or DCE to 
the DB-25 connector. This connector type was 
selected because of its wide usage. Another 
connector type can be used as well such as the 
IjDB-26. 


DB-25 Connector Pin Assignments for Various Protocols 


DB-25 Pin # RS-232 

EIA-530 


RS-422 

V.35 

V.36 

1 

shield 

shield 

shield 

shield 

CCITT# 101 

CCITT# 101 

2 

TxD 

TxD(A) 

§D(A) 

T(A) 

103(A) 

103(A) 

3 

RxD 

RxD(A) 

,^fe<A) ^ 

R(A) 

104(A) 

104(A) 

4 

RTS 

RTS(A) 

RS(Aj 

C(A) 

105 

105(A) 

5 

CTS 

CTS(A) 

CS(A) 

- 

106 

106(A) 

6 

DSR 

DSR(A) 

DM(A) 


107 

107(A) 

7 

Signal GND 

Signal,GND 

Signal GND 

Signal GND 

102 

102 

8 

DCD 

RLS;i)(A). 

RR(A) 

1(A) 

109 

109(A) 

9 

- 

RxC(B)^ 

RT(B) 

- 

115(B) 

115(B) 

10 

- 

. RLSD(B) 

RR(B) 

KB)' 

- 

109(B) 

11 

- 

TxC(,B-DTE) 

- TT(B) 

- 

113(B) 

113(B) 

12 

DCD (2nd) 

TxCC(B-DCE)/ 

ST(B) 

S(B) 

114(B) 

114(B) 

13 

CTS (2nd) 

CTStB) 

CS(B) 

- 

- 

106(B) 

14 

TxD (2nd) 

T)«d5(B) 

SD(B) 

T(B) 

103(B) 

103(B) 

15 

TxCC (DCE) 

TxCC(A-DCE) 

ST(A) 

S(A) 

114(B) 

114(B) 

16 / 

RxD (2nd) 

RxD(B) 

RD(B) 

R(B) 

104(B) 

104(B) 

17/ ^ 

/ RxC 

RxC(A) 

RT(A) 

- 

115(A) 

115(A) 

18\.,^ 

ll 

LL 

LL 

- 

- 

141 


"RTS (2nd) 

RTS(B) 

RS(B) 

C(B) 

- 

105(B) 

/ \ 

DTR 

DTR(A) 

TR(A) 

- 

- 

- 

/ 

RL 

RL 

RL 

- 

- 

140 

'X 

R1 

DSR(B) 

DM(B) 

- 

- 

107(B) 


/ SRS 

DTR(B) 

TR(B) 

- 

- 

- 

24 

TxC (DTE) 

TxC(A-DTE) 

TT(A) 

- 

113(A) 

113(A) 
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ADDITIONAL TRANSCEIVERS 
WITH THE SP504 

Serial ports usually can have two data signals 
(SD, RD), three clock signals (TT, ST, RT), and 
at least eight control signals (CS, RS, etc.) - El A- 
RS-449 contains twenty six signal types includ¬ 
ing for a DB-37 connector. A DB-37 serial port 
design may require thirteen drivers and fourteen 
receivers^. Although many applications do not 
use all these signals, some applications may 
need to support extra functions such as diagnos¬ 
tics. The SP504 supports enough transceivers 
for the primary channels of data, clock and 
control signals. Configuring LL, RL and TM 
would require two additional drivers and one 
receiver if designing for a DTE (one driver and 
two receivers for a DCE). 

A programmable transceiver such as the SP332 
is a convenient solution in a design that requires 
a couple extra single ended or differential driv¬ 
ers/receivers. As shown in Figure 16, the SP332 
can be configured to four different variations. 

The SP332 in Figure 17 is configured for two. 
single-ended drivers and one diffferential, re¬ 
ceiver. For a DTE design, the two drivers,,are 
used for LL and RL signals and the receiver is 
used for the TM signal. This configuration was 
selected because the two RS-232 drivers can be 


used for RS-423 by connecting a zener clamp¬ 
ing diode to ground on the two driver outputs. 
The diodes will limit the voltage s\ying on the 
outputs so that the = ±4 V to 'adheres to 

the RS-423 specification. The differ^ptial re¬ 
ceiver can be easily configured to RS-423 by 
grounding the non-inverting input. The receiver 
will adhere to the RS-423 specifications. 


SIGNAL GROUND . 
SEND COMMON 
RECEIVE COMMON 


COMMON 


IS 

IC 

TR 

DM 

TERMINAL IN SERVICE 
INCOMING CALL 

TERMINAL READY 

DATA MODE 

TO DCE 
FROM. DCE'* 
TO DCE 
FROMfDCE 

CONTROL 

SD 

SEND DATA , 

TO DCE 


RD 

RECEIVE DATA 

FROM DCE 


n 

TERMINALTWING 

TO DCE 


ST ' 

'S^ND TIMING' 

FROM DCE 

TIMING UJ 

RT 

RECEtV.E TIMING 

FROM DCE 

z 

z 

RS 

-REQUESTTO SEN[>,. 7“ 

TO DCE 

< 

/CS..,,.,,,,. 

.. CLE'AR,T0 SEND 

FROM DCE 

o 

/ RR 

RECirVER READY > 

FROM DCE 

>- 

'"■v,.SQ 

-SIGNALQ.UALITY*' 

FROM DCE 

CONTROL < 

te. 

X. NEW SIGNAL 

TO DCE 


•'■v SF 

■ SELECT FREQUENCY 

TO DCE 

tr 

SR. 

S. SIGNALRATESELECTOR 

TO DCE 


i., SI ''K, 

'SIGNAL'^iATE INDICATOR 

FROM DCE 


"'«SSD ' 

S. SECQ1NDARY SEND DATA 

TO DCE 

>. 

SRD-.. 

'■'SECONDARY RD 

FROM DCE 


■">SRS 

, .SECONDARY RS 

TO DCE 

Q z 
2 2 

sBs=, 

SECONDARY CS 

FROM DCE 

CONTROL 8 I 

XSRR X 

SECONDARY RR 

FROM DCE 


\ LLV / 

LOCAL LOOPBACK 

TO DCE 


Xl 

REMOTE LOOPBACK 

TO DCE 

CONTROL 

“■ TiiHi 

TEST MODE 

FROM DCE 



fS SELECT STANDBY TOC 

“'"'SB STANDBY INDICATOR FRO 

}RS-449 Interchange Circuits Table 
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Note: The SP332‘will tequire ctanping di-- 
odes on the driyer outputs to limit the-Kolt- 
age to ±6V and comply <:With the RS-423.. 
driver output specification of = ±4V to 
±6V and > d:3.6V with a 4500 load. 


Figure 29. Adding extra differential and single-ended transceivers using the SP332 
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SP502/SP503 EVALUATION BOARD 

The SP502/SP503 Evaluation Board (EB) can 
be used to evaluate the SP504. Each board 
comes equipped with an 80-pin QFP Zero- In¬ 
sertion socket to allow for testing of multiple 
devices. The control lines and inputs and out¬ 
puts of the device can be controlled either manu¬ 
ally or via a data bus under software control. 
There is a 50-pin connector to allow for easy 
connection to an existing system via a ribbon 
cable. There are also open areas on the board to 
add additional circuitry to support application 
specific requirements. 

Manual Control 

The SP502/SP503EB will support the SP502, 
SP503 and SP504 multi-mode serial transceiv¬ 
ers. The transceiver I/O lines are brought out to 
test pins arranged in the same configuration as 
shown elsewhere in this data sheet. A top layer 
silk-screen shows the drivers and receivers to 
allow direct correlation to the data sheet. The 
transmitter and receiver decode bits are tied 
together and are brought out to a DIP switch for, 
manual control of both the driver and receiver 
interface modes. Since the coding for the drivers 
and receivers is identical, the bits have been tied ' 
together. The DIP switch has 7 positions, four of. 
which are reserved for the TDEC/RDEC control 
and the other three are used as tri-sfate control' 
pins. The labels that are in [brackets] apply onl^^N 
to the SP503 and SP504. If a logic one, "1", is 
asserted, the corresponding red LED will be lit. 
If a zero is asserted, the corresponding red LED 
will not be lit. 

Software Control 

A 50-pin connector brings all the analog and 
digital I/O lines, and GND to the edge of the 

card. This can be wired to the user’s existing 
design via a ribbon cablexA DB-!25 adapter is 
available upon request. The pinout for the 
connector is described in the following section. 
When the,evalu.ation board is operated under 
softwarexohtrpl, the DIP switch should be set 
up so that all bifs .areTqw (all LEDs off). This 
will tie 20KQ pulldown resistors from the in¬ 
puts to ground and let the external system con¬ 
trol the state of the control inputs. 


Power and Ground Requirements 

The evaluation board layout has been optimized 
for performance by using basic analog circuit 
techniques, The four charge-pum|) capacitors 
must be 22(aF (16V) and be placed as close to the 
unit as possible; tantalum c^acitors are sug¬ 
gested. The decoupling capacitor must be a 
minimum of IpF; dependingx^on the operatii|g 
environment, 10|iF shopfS be enough for wdfst 
case situations. The gfophd'^lahe fpr the part 
must be solid, extending confpletcly hpder the 
package. The power supplies for thd device 
should be as accurate as possible; for rated 
performance :p5%4s necessary. The power sup¬ 
ply current ^'ill tyary dqpending'^ upon the se¬ 
lected mode, thp a^dhpt of loading and the data 
rate. As a maximuint the user should reserve 
450mA for I^c- The wdfst-case operating mode 
is RS-485 under full load of seven drivers 
supplying 2V to 54Q loads. The power and 
ground inputs can be supplied through either the 
banana jacks on the evaluation board (Red = V^c 
= +5Vi;5%; Black = GND) or through the 
connector. 

.. Forreference, the 80-pin QFP Socket is a TESCO 
H patr number FPQ-80-65-09A. The 50-pin con- 
=. neptor is an AMP part number 749075-5. 
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Figure 30. SP502/503 Evaluation Board Schematic 
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EDGE 

CONNECTOR 


DUT PIN 
DESCRIPTIONS 


EDGE 

CONNECTOR 


DUT PIN 
DESCRIPTIONS 


01 TxD (pin 14) -TTL Input - Transmit 
data; source for SD(a) and SD(b) out¬ 
puts. 

02 DTR (pin 13) - TTL Input - Data 
terminal ready: source for TR(a) and 
TR(b) outputs. 

03 ST/TT (pin 6 ) -TTL Input - ST/TT 
select pin; enables ST drivers and dis¬ 
ables TT drivers when high. Disables 
ST drivers and enables TT drivers when 
low. 

04 DEC 3 /RDEC 3 (pin 5) - TTL Input 
Transmitter/Receiver decode re^ijSter. 

05 TDEC 2 /RDEC 2 (pin 4) - TTEInpuf ,-. ^ 
Transmitter/Receiver deco,de.jre^i&ter.' 

06 TDECj/RDECj (pin 3) - TTL. Inptit - 
Transmitter/Receiver decode register? 

07 TDECq/RDECq (pih 2 X- TTL Input - 
T ransmitter/Recei Vet dedode register. 

08 RxD (pin 1 ) /^ TTL Output - ikeceive 
data; sourced from RD(a) and RD)b) 
inputs. 

09 CTS (pin 80) - TTL Output - Clear to 
send; sourced from CSfa) and CS(b) 
inputs. 

10 RxT (pin 79) - TTL Output - RxT; 
sourced fropi TT(a), TT(b) inputs. 

11 DSR (pin 78)-TTL Output-Data set 
ready; sourced from DM(a) and DM(b) 
inputs. 

12 RD(b) (pin 71)- Analog In - Receive 
data; non-inverted; source for RxD. 


13 RD(a) (pin 70) - Analog In - Receive 
data,inverted: source fofRxD. 


14 DMt^) %in, 69) - Analog In - Data 
modeX^oXr-ihv^fted; source for DSR. 

15 DM(a) (pjn 68) - Analog In - Data 
mode, inverted; source for DSR. 

16 CS(b) (pin 67) - Analog In - Clear to 
send; non^inverted; source for CTS. 

17 CS(a) (pin 66) - Analog In - Clear to 
send, inverted; source for CTS. 

18 TT(b) (pin 65) - Analog In or Out - 
X Terminal timing, non-inverted: 

sourced from TxC input. 

,19 TT(a) (pin 63) - Analog In or Out - 
Terminal timing; inverted: sourced 
from TxC input. 

20 TR(a) (pin 58) - Analog Out - Termi¬ 
nal ready, inverted; sourced from DTR. 

21 TR(b) (pin 5 6) - Analog Out - Termi- 
nal ready; non-inverted; sourced from 
DTR. 

22 SD(a) (pin 61) - Analog Out - Send 
data, inverted; sourced from TxD. 

23 SD(b) (pin 59) - Analog Out - Send 
data; non-inverted; sourced from TxD. 

24 RS (a) (pin 54) - Analog Out - Ready to 
send; inverted; sourced from RTS. 

25 RS(b) (pin 52) - Analog Out - Ready 
to send, non-inverted; sourced from 
RTS. 
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EDGE 

CONNECTOR 


DUT PIN 
DESCRIPTIONS 


EDGE 

CONNECTOR 


DUT PIN 
DESCRIPTIONS 


26 ST (pin 22) - TTL Input - Send Tim¬ 
ing; source for ST(a) and ST(b) out¬ 
puts, 

27 STEN (pin 23) - TTL Input — Driver 
enable control pin; active low. 

28 SCT(a) (pin 76) - Analog Input - In¬ 
verting; input for SCT receiver. 

29 SCT(b) (pin 77) - Analog Input - Non¬ 
inverting; input for SCT receiver. 

30 — -I-5V for all circuitry. 'x 

31 GND — signal and power ground. 

32 LL(a) (pin 51) - Analog Out - Local - • 

loopback, inverted; sourced froifiTlL,. 

33 LL(b) (pin 49) - Analog Out - Local ^ 
loopback, non-inverted sotirced from * ^ 

LL. ""'x,,, '''"■■ "'x, _ 

34 RL(a) (pin 47) - Analog Out - Remote / 
loopback; inverte(^r sourced from RL. 

35 RL(b) (pin 45) yApalog Out - Remote 
loopback; non^iij^ert^d; sourced from 

RL. / /'' / 

36 ST(b) (pin^ 4^) - ^alog Out - Send 
timing,non-inverted^sp^irc^d from ST. 

37 ST(a) (pin 42) -- i^nalog^'butput -Send 
timing, inverted; sburced from ST. 

38 IC(b) (pin 40) - Analog In - Incoming 
call; non-inverted; source for Rl. 

39 IG(a) (pin 39) - Analog In - Incoming 
call; inverted; source for Rl. 


40 RT(b) (pin 38) - Analog In - Receive 
timing, non-inverted; source for RxC. 

41 RT(a) (pin 37) - Analogin - Receive 
timing; inverted; source from RxC. 

42 RR(b) (pin 36) x Analog In - Receiver 
ready; non-inverted; source for DCD. 

43 RR(a) (pin 35) - Analog In - Receiver 
ready; inverted; source for DCD. 

44 , LL (pin 24) - TTL Input - Local 

loopback; source for LL(a) and LL(b) 
outputs. 

45 Rl (pin 21)- TTL Output - Ring indi¬ 
cator; sourced from IC(a) and IC(b) 
inputs. 

46 RxC (pin 20) - TTL Output - Receive 
clock; sourced from RT(a) and RT(b) 
inputs. 

47 DCD (pin 19) - TTL Output - Data 
carrier detect; sourced from RR(a) and 
RR(b) inputs. 

48 RL (pin 17) - Analog Out - Remote 
loopback; source for RL(a) and RL(b) 
outputs. 

49 RTS (pin 16) - TTL Input - Ready to 
send; source for RS(a) and RS(b) out¬ 
puts. 

50 TxC (pin 15) - TTL Input - Transmit 
clock; Source for TT(a) and TT(b) 
driver outputs. 
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^ Corporation ▼ 


SIGNAL PROCESSING EXCELLENCE 

PACKAGE DRAWINGS 


Package Type Page 

Dual-in-Line, Plastic, 0.3“ Width, 8 through 22 pins.160 

Dual-in-Line, Plastic, 0.3" Width, 24 pins or more.161 

Dual-in-Line, Plastic, 0.6" Width, 22 pins or more .162 

Small Outline, Shrink, SSOP.163 

Small Outline, SOIC, 0.15" Width.164 

Small Outline, SOIC, 0.30" Width.165 

Leadless Chip Carrier, Plastic.166,167 

Quad Flatpack, 80-pin.168 
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^ii^ywv 

^ Coiporalion ▼ 


PACKAGE:; PLASTIC ; | ' 

: DUAL^IN-LINE 


(NARROW) 


E D1 = 0 005" min 
i I I (0.127 min.) i i 


Tj: 

El E 


A1'= 0.015" min. 
! 1 : (0.381 mia) 



A^= 0.2i1Of max. 
(5.334|max). 




;e = 0.100 BSC X , 

r“-(2.540 BSC) — \y|BH 

ALTERNATEf ■ I 
^ “ ~ , END PINS \'rV 

-' (BOTH ENDS) \ , i 


Ba = 0;300 BSC 
I (7.6^0-BSC) 



0,045/0.070 

(1,143/1.778) 


0.045/0.070 

(1.143/1.778) 


0.355/0.400 0.735/0.775 

(9.017/10.160) (18.669/19.685) 



16-PIN 

18-PIN 

20-PIN 

r—^^^— 

22-PIN 

0.115/0.195 

(2.921/4.953) 

0.115/0.195 

(2.921/4.953) 

0.115/0.195 

(2.921/4.953) 

0.115/0.195 

(2.921/4.953) 





0.014/0.022 

(0.356/0.559) 

0.014/0.022 

(0.356/0.559) 

0.014/0.022 

(0.356/0.559) 

0.014/0.022 

(0.356/0.559) 




0.045/0.070 



(1.143/1.778) 

0.008/0.014 

(0.203/0.356) 

0.008/0.014 

(0.203/0.356) 

0.008/0.014 

(0.203/0.356) 

0.008/0.014 

(0.203/0.356) 



0.980/1.060 

(24.892/26.924) 

1.145/1.155 

(29.083/29.337) 





0.300/0.325 

(7.620/8.255) 

0.300/0.325 

(7.620/8.255) 

0.300/0.325 

(7.620/8.255) 

0.300/0.325 

(7.620/8.255) 

0.240/0.280 

(6.096/7.112) 

0.240/0.280 

(6.096/7.112) 

0.240/0.280 

(6.096/7.112) 

0.240/0.280 

(6.096/7.112) 

0.115/0.150 

(2.921/3.810) 

0.115/0.150 

(2.921/3.810) 

0.115/0.150 

(2.921/3.810) 

0.115/0.150 

(2.921/3.810) 


0715° 

(0°/15°) 


0715° 
(0°/15°) 


0715° 

{0°/15°) 


0715° 

(0°/15°) 
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^ Coiporatlon ▼ 


D1 t 0.005"! miTL 
i I (0.127 min.) 


A1+=-0.O15“ min. ■ ' 
i l-4-Jo.381min,) 

11 

! A)= 0:2i1O" mM 


e = OTfOO BSp 
- -t2.540 BSQ) 


LIERNATE 


24-PIN 

28-PIN 

0.115/0.195 

(2.921/4.953) 

0.115/0.195 

(2.921/4.953) 

0.014/0.022 

(0.356/0.559) 

0.014/0.022 

(0.356/0.559) 

0.045/0.070 

(1.143/1.778) 

0.045/0.070 

(1.143/1.778) 

0.008/0.014 

(0.203/0.356) 

0.008/0.014 

(0.203/0.356) 

1.230/1.280 

(31.24/32.51) 

1.385/1.405 

(35.179/35.687) 

0.300/0.325 

(7.620/8.255) 

0.300/0.325 

(7.620/8.255) 

0.240/0.280 

(6.096/7.112) 

0.240/0.280 

(6.096/7.112) 




0715° 

(0°/15°) 

0715° 

(0°/15°) 
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^ Corooratfon^ 


e = 0.100 BS 


DIMENSIONS (Inches) 
Minimum/Maximum 
(mm) 

24-PIN 

28-PIN 

A2 

0.125/0.195 

(3.175/4.953) 

0.125/0.195 

(3.175/4.953) 


0715” 
(0715”) 


40-PIN 

48-PIN 

0.125/0.195 

(3.175/4.953) 

0.125/0.195 

(3.175/4.953) 

0.014/0.022 

(0.366/0.559) 

0.014/0.022 

(0.366/0.559) 

0.030/0.070 

(0.762/1.778) 

0.030/0.070 

(0.762/1.778) 

0.008/0.015 

(0.203/0.381) 

0.008/0.015 

(0.203/0.381) 

1.980/2.095 

(50.29/53.21) 

2.385/2.480 

(60.57/62.99) 

0.600/0.625 

(15.24/15.87) 

0.600/0.625 

(15.24/15.87) 

0.485/0.580 

(12.31/14.73) 

0.485/0.580 

(12.31/14.73) 

0.115/0.200 

(2.921/5.080) 

0.115/0.200 

(2.921/5.080) 

0715” 

(0“/15”) 

0715” 

(0”/15”) 
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PACKAQE: 



PLASTIC SHRINK 
SMALL OUTLINE 
(SSOP) 


... 1 . .iii-^.i. 

e B 

.j.1.1.t. 

- - ! _ 

"i 

iq— =0 

L 

[ggiliil 


28-PIN 





A 

KiBi 

0.068/0.078 

(1.73/1.99) 





A1 

0.002/0.008 

(0.05/0.21) 

0.002/0.008 

(0.05/0.21) 





B 

0.010/0.015 

(0.25/0.38) 

0.010/0.015 

(0.25/0.38) 





D 



• 




E 

0.205/0.212 

(5.20/5.38) 

0.205/0.212 

(5.20/5.38) 





e 

0.0256 BSC 
(0.65 BSC) 

0.0256 BSC 
(0.65 BSC) 





H 

MifeyM 

0.301/0.311 

(7.65/7.90) 





L 

0.022/0.037 

(0.55/0.95) 

0.022/0.037 

(0.55/0.95) 





0 

078° 

(0°/8°) 

0°/8° 

(078°) 







- 
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SIGNAL PROCESSING EXCELLENCE 


PACKAGE: PLASTIC 

SMALL OUTLINE (SOIC) 
(NARROW) 



DIMENSIONS (Inches) 
Minimum/Maximum 
(mm) 

8-PIN 

14-PIN 





A 

0.053/0.069 

(1.346/1.748) 

0.053/0.069 

(1.346/1.748) 

0.053/0.069 

(1.346/1.748) 




A1 

0.004/0.010 

(0.102/0.249 

0.004/0.010 

(0.102/0.249) 

0.004/0.010 

(0.102/0.249) 




B 

0.014/0.019 

(0.35/0.49) 

0.013/0.020 

(0.330/0.508) 





D 

0.189/0.197 

(4.80/5.00) 

0.337/0.344 

(8.552/8.748) 





E 

0.150/0.157 

(3.802/3.988) 

0.150/0.157 

(3.802/3.988) 

0.150/0.157 

(3.802/3.988) 




e 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC) 




H 

0.228/0.244 

(5.801/6.198) 

0.228/0.244 

(5.801/6.198) 

0.228/0.244 

(5.801/6.198) 




h 

0.010/0.020 

(0.254/0.498) 

0.010/0.020 

(0.254/0.498) 





L 


0.016/0.050 

(0.406/1.270) 





0 

078° 

(0°/8°) 

0°/8° 

(0°/8°) 

078° 

(0°/8°) 






-.h.i.f.. 
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PACKAGE: PLASTIC 



DIMENSIONS (Inches) 
Minimum/Maximum 
(mm) 


16-PIN 

18-PIN 

20-PIN 

24-PIN 

28-PIN 

A 

0.093/0.104 

(2.352/2.649) 

0.093/0.104 

(2.352/2.649) 

0.093/0.104 

(2.352/2.649) 


0.093/0.104 

(2.352/2.649) 

0.093/0.104 

(2.352/2.649) 

A1 

0.004/0.012 

(0.102/0.300) 

0.004/0.012 

(0.102/0.300) 

0.004/0.012 

(0.102/0.300) 

0.004/0.012 

(0.102/0.300) 

0.004/0.012 

(0.102/0.300) 

0.004/0.012 

(0.102/0.300) 

B 

0.013/0.020 

(0.330/0.508) 

0.013/0.020 

(0.330/0.508) 

0.013/0.020 

(0.330/0.508) 

0.013/0.020 

(0.330/0.508) 

0.013/0.020 

(0.330/0.508) 

0.013/0.020 

(0.330/0.508) 

D 

0.348/0.363 

(8.83/9.22) 

0.398/0.413 

(10.10/10.49) 

0.447/0.463 

(11.35/11.74) 

0.496/0.512 

(12.60/13.00) 

0.599/0.614 

(15.20/15.59) 

0.697/0.713 

(17.70/18.09) 

E 

0.291/0.299 

(7.402/7.600) 

0.291/0.299 

(7.402/7.600) 

0.291/0.299 

(7.402/7.600) 

0.291/0.299 

(7.402/7.600) 

0.291/0.299 

(7.402/7.600) 

0.291/0.299 

(7.402/7.600) 

e 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC)) 

0.050 BSC 
(1.270 BSC) 

0.050 BSC 
(1.270 BSC) 

H 

0.394/0.419 

(10.00/10.64) 

0.394/0.419 

(10.00/10.64) 

0.394/0.419 

(10.00/10.64) 

0.394/0.419 

(10.00/10.64) 

0.394/0.419 

(10.00/10.64) 

0.394/0.419 

(10.00/10.64) 

L 

0.016/0.050 

(0.406/1.270) 

0.016/0.050 

(0.406/1.270) 

0.016/0.050 

(0.406/1.270) 

0.016/0.050 

(0.406/1.270) 

0.016/0.050 

(0.406/1.270) 

0.016/0.050 

(0.406/1.270) 

0 

078° 

(078°) 

078” 

(078”) 

0”/8” 

(0”/8”) 

0”/8” 

(0”/8”) 

0”/8” 

(0”/8”) 

0”/8” 

(078“) 
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SIGNAL PROCESSING EXCELLENCE 


PACKAGE: PLASTIC 

LEADLESS CHIP 
CARRIER (PLCC) 


DIMENSIONS (Inches) 
Minimum/Maximum 
(mm) 

— 

20-PIN 

28-PIN 

44-PIN 

68-PIN 

84-PIN 

A 



0.685/0.695 

(17.39/17.65) 

0.985/0.995 

(25.02/25.27) 

1.185/1.195 

(30.09/30.35) 

B 


0.452/0.456 

(11.48/11.58) 

0.652/0.656 

(16.56/16.61) 

0.952/0.956 

(24.18/24.28) 

1.152/1.156 

(29.26/29.36) 

C 



0.652/0.656 

(16.56/16.61 

0.952/0.956 

(24.18/24.28) 

1.152/1.156 

(29.26/29.36) 

D 



0.685/0.695 

(17.39/17.65 

0.985/0.995 

(25.02/25.27)) 

1.185/1.195 

(30.09/30.35) 

E 


0.170/0.180 

(4.32/4.57) 


0.170/0.180 

(4.32/4.57) 

0.170/0.180 

(4.32/4.57) 

F 

0.098/- 

(2.48/-) 

0.098/- 

(2.48/-) 

0.098/- 

(2.48/-) 

0.098/- 

(2.48/-) 

0.098/- 

(2.48/-) 

G 


0.300 REF 
(7.62 REF) 




H 


0.390/0.430 

(9.906/10.922) 

0.590/0.630 

(14.98/16.00) 

0.890/0.930 

(22.60/23.62) 

1.090/1.130 

(27.69/28.70) 

1 


0.070/0.072 

(1.77/1.83 

0.070/0.072 

(1.77/1.83 

0.070/0.072 

(1.77/1.83) 

0.070/0.072 

(1.77/1.83 

J 

0.08/- 

(2.03/-) 

0.070/0.072 

(1.77/1.82) 

0.070/0.072 

(1.77/1.82) 

0.070/0.072 

(1.77/1.83) 

0.070/0.072 

(1.77/1.82) 

K 

0.145/0.156 

(3.68/3.96) 

0.148/0.152 

(3.75/3.86) 

0.148/0.152 

(3.75/3.86) 

0.148/0.152 

(3.75/3.86) 

0.148/0.152 

(3.75/3.86) 

X 

0.100 REF 
(2.54 REF) 

0.150 REF 
(3.810 REF) 

0.250 REF 
(6.35 REF) 


0.500 REF 
(12.7 REF) 

Y 

0.140/0.147 

(3.50/3.733) 

0.180 REF 
(4.572 REF) 

0.280 REF 
(7.11 REF) 

_ 

0.430 REF 
(10.92 REF) 

0.530 REF 
(13.46 REF) 
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SIGNAL PROCESSING EXCEaENCE 

SIPEX DATA CONVERSION PRODUCTS LISTING 


For information on any of the foilowing SIPEX Data Conversion Products, please contact the SIPEX Literature 
Department at (508) 667-8700. 

Model Description 

Analog-to-Digital Converters 
HS574A... 12-Bit, 25^is 
SP674A ... 12-Bit, 15(xs 

Sampling Analog-to-Digital Converters 

SP574B ... 12-Bit, 25(is; 20kH2 Nyquist Frequency 
SP674B ... 12-Bit, 15|is; 33kHz Nyquist Frequency 
SP774B ... 12-Bit, S^s; 62.5kHz Nyquist Frequency 
SP1674B . 12-Bit, 10|.is; 50kHz Nyquist Frequency 
SP7800A . 12-Bit, 3^3: Single +5V Supply 
SP8503.... 12-Bit, 3|is; Bipolar Input 
SP8505.... 12-Bit, 5|is: Bipolar Input 
_ SP8510.... 12-Bit, lOps; Bipolar Input 

Ena SP8530.... 12-Bit, 7.75ps, Simultaneous Sampling, Single +5V Supply, Serial Output 
Esa SP8531.... 12-Bit, 3.75ps, Single +5V Supply, Serial Output 
SP8603.... 12-Bit, 3ps; Unipolar Input 
SP8605.... 12-Bit, 5|xs; Unipolar Input 
SP8610.... 12-Bit, 10|.is; Unipolar Input 

Digital-to-Analog Converters 

HS3120 ... 12-Bit, 2ps, Latched, 4-Quadrant Multiplying, Current Output 

HS3140 ... 14-Bit, 2ps, 4-Quadrant Multiplying, Current Output 

HS3160 ... 16-Bit, 2|.is, 4-Quadrant Multiplying, Current Output 

SP7512.... 12-Bit, 2ps, Double-Buffered, 4-Quadrant Multiplying, Current Output 

SP7514.... 14-Bit, 2ps, 4-Quadrant Multiplying, Current Output 

SP7516.... 16-Bit, 2ps, 4-Quadrant Multiplying, Current Output 

HS7541A . 12-Bit, 2|.is, 4-Quadrant Multiplying, Current Output 

SP7545.... 12-Bit, 2|.is, Buffered, 4-Quadrant Multiplying, Current Output 

HS7584 ... 12-Bit, 2ps, Quad, Double-Buffered, 4-Quadrant Multiplying, Current Output with Independent Reference Inputs 

SP9316.... 16-Bit, 2ps, Latched, 4-Quadrant Multiplying, Current Output 

SP9500.... 12-Bit, 7.5ns, Single +5V Supply, 2 Quadrant Multiplying, Serial Input, Voltage Output 

SP9501.... 12-Bit, 4|.is, 4-Quadrant Multiplying, Voltage Output 

SP9502.... 12-Bit, 4^8, Dual, 4-Quadrant Multiplying, Voltage Output 

_ SP9504.... 12-Bit, 4|js, Quad, 4-Quadrant Multiplying, Voltage Output, Extended Temperature Range 

SP9600.... 12-Bit, 20ns, Low Power, +5V Supply, 2 Quadrant Multiplying, Serial Input, Voltage Output 
SP9601.... 12-Bit, 30ns, Low-Power; 4-Quadranl Multiplying, Voltage Output 
SP9602.... 12-Bit, 30ns, Low-Power; Dual, 4-Quadrant Multiplying, Voltage Output 
SP9604.... 12-Bit, 30ns, Low-Power; Quad, 4-Quadrant Multiplying, Voltage Output 

SP9840.... 8-Bit, 0.7ns; Octal, Multiplying, Voltage Output with 3-Wire Serial Interface and 8 Independent Reference Inputs 
SP9841.... 8-Bit, 0.7ns; Octal, 2-Quadrant Multiplying, Voltage Output with 8 Independent Reference Inputs 
SP9842.... 8-Bit, 0.7ns; Octal, Multiplying, Voltage Output with 4 pair of Reference Inputs 

SP9843.... 8-Bit, O.Tps; Octal, Multiplying, Voltage Output with 3-Wire Serial Interface and 4 Pair Reference Inputs 
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SIGNAL PROCESSING EXCELLENCE 

SIPEX DATA CONVERSION PRODUCTS LISTING 


For information on any of the following SIPEX Data Conversion Products, please contact the SIPEX Literature 
Department at (508) 667-8700. 

Data Acquisition Systems 

SP8120.... 8-Channel, 12-Bit, lOOKHz, Parallel Out, Monolithic DAS 
SP8121 .... 8-Channel, 12-Bit, lOOKHz, Parallel Out, Monolithic DAS7 
SP8480 .... 8-Channel, 12-Bit, lOOKHz, 8/4 Nibble Out, Monolithic DAS 
SP8481 .... 8-Channel, 12-Bit, lOOKHz, Latched MUX, Nibble Out, Monolithic DAS 
lOTl SP8542 .... 2-Channel, 12-Bit, 235KHz, Single +57 Supply, Serial I/O 
SP8544 .... 4-Channel, 12-Bit, 235KHz, Single +57 Supply, Serial I/O 
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SIPEX... EXCELLENCE IN SIGNAL PROCESSING 



SIGNAL PROCESSING EXCEUENCE 


Sipex Corporation designs and manufactures 
Analog Signal Processing Circuits. Utilizing a 
broad range of technologies including CMOS, 
Bipolar and BiCMOS, Sipex has developed a 
wide range of monolithic products. Sipex’s 
Standard Products are focused primarily in two 
areas; Data Converters and Interface Circuits. 
The Interface Circuits consist of industry stan¬ 
dard as well as proprietary products. Data Con¬ 
verter products cover a full range of D/A’s, 
A/D’s, and DAS’ with primary focus on high 
speed, high resolution circuits. In addition to 
Sipex’s broad standard product offering, the 
company designs and manufactures custom cir¬ 
cuits for unique signal processing needs. 

This catalog introduces new Sipex Interface 
Products and is considered a supplement to our 
full line Interface Products Catalog. If you would 
like our full line Interface Products Catalog or 
our Data Conversion Products catalog, please 
contact the Sipex Literature Department at 
508-667-8700. 

SIPEX INTERFACE PRODUCTS: 

Single Interface 

Sipex has been serving the +5V Only RS-232 
market since 1988. This product line does rep¬ 
resent our core product offering and is enhanced 
and improved as needed to keep pace with the 
rigorous requirements of industry. In 1993 Sipex 
released the first product in a family of RS-485 
transceivers. The SP485 which is a half duplex 
RS-485 transceiver was the first in a series of 
RS-485 transceivers. 


Multi-Mode Interface 

Sipex entered the multimode serial interface 
market with the industry’s first programmable 
RS-232/422 transceiver in 1990. Based on this 
technology the 300 series was expanded to sup¬ 
port RS-232, RS-422, and AppleTalk™. 
Single-chip transceivers supporting two inter¬ 
face modes gave us the entree into our newest 
series — the 500 series supports up to eleven 
(11) programmable interface standards inte¬ 
grated into easy to use, space saving, single chip 
solutions. 

Whether it’s our multimode transceivers or one 
of our many single interface products, Sipex is 
delivering affordable, reliable solutions to the 
market today. 


RELIABILITY 

Quality and reliability have long been inherent 
to our company. While the majority of our sales 
today are to Industrial customers, our roots were 
in the military markets, including demanding 
space applications. 

The disciplines required to successfully service 
these markets have been carried into all Sipex’s 
products. Quality has always been a ‘way of 
life’ at Sipex. Outgoing quality levels of our 
monolithic products are better than 200ppm 
with our more mature products better than 
lOOppm. We are proud of our outgoing quality 
level and are continually striving to improve 
upon it. 
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SALES, SHIPPING & SERVICE 



Ordering Information 

North America: Orders may be placed through 
our North American Sales office located at 22 


Linnell Circle, Billerica, MA 01821 USA by tele¬ 
phone at 508-667-8700 or by fax at 508-670- 
9001. Product information may be obtained, and 
orders placed through Sipex's representatives or 
distributors whose addresses and telephone num¬ 
bers are listed in this catalog. 


International: Customers outside North 
America are served by Sipex direct sales offices 
in France, Germany and Japan. Sipex is also 
represented throughout the world by interna¬ 
tional representatives and distributors whose 
offices are listed in this catalog. 


Terms and Conditions of Sale 

Prices and delivery information of any item in 
this catalog is available from our sales represen¬ 
tatives or direct from the Company. Quotations 
are F.O.B. factory of origin, and are subject to 
change without notice. On all orders, payment is 
net 30 days following date of shipment. 


Applications Engineering 

Sipex maintains a support staff of technical 
sales engineers, both domestically and interna¬ 
tionally, who are expert in specific areas of 
analog, digital, and microelectronics technol¬ 
ogy. Staff engineers provide further technical 
support, as needed, on advanced circuit designs 
or application problems. 


Shipping Instruments 

Shipping will be via United Parcel Service or 
Parcel Post unless other instructions are indicated. 
For rush service, we will ship by Air Freight, An- 
Express or Air Parcel Post on request. 


Warranty 

Sipex warrants its products to be free from 
defects in material and workmanship for a pe¬ 
riod of one year from the date of shipment. This 
warranty shall not apply to any product which 
has been abused or misused physically or elec¬ 
trically or whose leads have been clipped or 
soldered. Sipex’s sole liability and the 
Purchaser’s sole remedy under this warranty is 
limited to repairing or replacing defective com¬ 
ponents. Sipex shall not be liable for conse¬ 
quential damages under any circumstances. 

Returns 

When returning material for repair or replace¬ 
ment, it is necessary first to contact Customer 
Service. Upon acceptance of the request, a re¬ 
turn material authorization (RMA#) will be is¬ 
sued. We require a detailed description of the 
reason for the return; the date and purchase 
order number on which it was obtained, and the 
date of receipt. 

Specifications 

Sipex reserves the right to discontinue items and 
change specifications without notice. 
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NORTH AMERICAN MANUFACTURERS REPRESENTATIVES 


ALABAMA 

Huntsville 

EMA 

Tel: 205-830-4030 

800-633-2920(AL only) 

Fax: 205-830-1947 

ARIZONA 

SOUTHWEST TECHNICAL SALES 

Tel: 602-893-1209 
Fax: 602-893-1312 

ARKANSAS 
(Dallas, TX) 

MREP 

Tel: 214-484-5711 
Fax: 214-484-0634 

CALIFORNIA 

In/ine 

SPECTRUM REP COMPANY 

Tel: 714-453-1525 

Fax: 714-453-1925 

Milpitas 

SIPEX CORPORATION 

Tel: 408-945-9080 

Fax: 408-946-6191 

Riverside 

SIPEX CORPORATION 

Tel: 800-828-7818 
FAX: 909-681-6754 

Westlake Village 
SPECTRUM REP COMPANY 

Tel: 818-706-2919 
Fax: 818-706-2978 

COLORADO 

Denver 

SEALE & ASSOCIATES, INC. 

Tel: 303-779-8005 

Fax: 303-771-1103 

CONNECTICUT 

Hamden 

DATCOM 

Tel: 203-288-7005 
Fax: 203-281-4233 

DELAWARE 
(Horsham, PA) 

NEXUS TECHNOLOGY SALES 

Tel: 215-675-9600 
Fax: 215-675-9604 

FLORIDA 

Clearwater (Main Office) 
ELECTRO-CRAFT, INC. 

Tel: 813-530-3788 
Fax: 813-530-9252 

Apopka 

ELECTRO-CRAFT, INC. 

Tel: 407-880-7356 
Fax: 407-880-7590 

Boynton Beach 
ELECTRO-CRAFT, INC. 

Tel: 407-364-0933 
Fax: 407-364-0935 


GEORGIA 

Roswell 

EMA 

Tel: 770-992-7240 

800-647-3773 (GA only) 
Fax: 770-993-3426 

IDAHO 
(Denver, CO) 

SEALE & ASSOCIATES, INC. 

Tel: 303-779-8005 
Fax: 303-771-1103 

ILLINOIS 
Oak Brook 

ATI LTD. 

Tel: 708-574-1771 
Fax: 708-572-0907 

INDIANA 

Indianapolis 

MOHRFIELD MARKETING, INC. 

Tel: 317-546-6969 
Fax: 317-545-4504 

Leo 

MOHRFIELD MARKETING, INC. 

Tel: 219-627-5355 
Fax: 219-627-2953 

IOWA 

(Billerica, MA) 

SIPEX CORPORATION 

Tel: 508-667-8700 
Fax: 508-670-9001 

KANSAS 
(Billerica, MA) 

SIPEX CORPORATION 

Tel: 508-667-8700 
Fax: 508-670-9001 

KENTUCKY 

Lexington 

MOHRFIELD MARKETING, INC. 

Tel: 606-277-7990 
Fax: 606-278-1278 

LOUISIANA 
(Dallas, TX) 

MREP 

Tel: 214-484-5711 
Fax: 214-484-0634 

MAINE 
(Billerica, MA) 

SIPEX CORPORATION 

Tel: 508-667-8700 
Fax: 508-670-9001 

MARYLAND 

Pasadena 

EES 

Tel: 410-255-9686 
Fax: 410-255-9688 

MASSACHUSETTS 

Billerica 

SIPEX CORPORATION 

Tel: 508-667-8700 
Fax: 508-670-9001 


MICHIGAN 

Plymouth 

JAY MARKETING ASSOC. 

Tel: 313-459-1200 
Fax: 313-459-1697 

MINNESOTA 

Excelsior 

CBR ASSOCIATES 

Tel: 612-470-2282 
Fax: 612-470-2283 

MISSISSIPPI 
(Huntsville, AL) 

EMA 

Tel: 205-830-4030 
Fax: 205-830-1947 

MISSOURI 
(Billerica, MA) 

SIPEX CORPORATION 

Tel: 508-667-8700 
Fax: 508-670-9001 

MONTANA 
(Denver, CO) 

SEALE & ASSOCIATES, INC. 

Tel: 303-779-8005 
Fax: 303-771-1103 

NEBRASKA 
(Billerica, MA) 

SIPEX CORPORATION 
Tel: 508-667-8700 
Fax: 508-670-9001 

NEVADA 
(Milpitas, CA) 

SIPEX CORPORATION 

Tel: 408-945-9080 
Fax: 408-946-6191 

NEW HAMPSHIRE 
(Billerica, MA) 

SIPEX CORPORATION 
Tel: 508-667-8700 

Fax: 508-670-9001 

NEW MEXICO 
(Phoenix, AZ) 

SOUTHWEST TECHNICAL SALES 

Tel: 602-893-1209 
Fax: 602-893-1312 

NEW YORK/NEW JERSEY (METRO) 
(Fort Lee, NJ) 

NEXUS TECHNOLOGY SALES 

Tel: 201-947-0151 
Fax: 201-947-0163 

Rochester 

MICRO-TECH MARKETING 

Tel: 716-426-0806 
Fax: 716-426-5535 
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NORTH CAROLINA 
Raleigh 

EMA 

Tel: 919-846-6888 
Fax: 919-847-7360 

Charlotte 

EMA 

Tel: 704-553-0110 
Fax: 704-553-0690 

NORTH DAKOTA 
(Excelsior, MN) 

CBR ASSOCIATES 
Tel: 612-470-2282 
Fax: 612-470-2283 

OHIO 

New Lebanon 

J.N. BAILEY & ASSOC. 

Tel: 513-687-1325 
Fax: 513-687-2930 

Columbus 

J.N. BAILEY & ASSOC. 

Tel: 614-262-7274 
Fax: 614-262-0384 

Brunswick 

J.N. BAILEY & ASSOC. 

Tel: 216-273-3798 
Fax: 216-225-1461 

OKLAHOMA 

Bixby 

MREP 

Tel: 918-369-6425 
Fax: 918-369-5186 

OREGON 

Beaverton 

COMPONENTS WEST 

Tel: 503-520-1900 
Fax: 503-520-1906 

PENNSYLVANIA (EASTERN) 
Horsham 

NEXUS TECHNOLOGY SALES 

Tel: 215-675-9600 
Fax: 215-675-9604 

PENNSYLVANIA (WESTERN) 
New Lebanon, OH 
J.N. BAILEY & ASSOC. 

Tel: 513-687-1325 
Fax: 513-687-2930 

RHODE ISLAND 
(Billerica, MA) 

SIPEX CORPORATION 
Tel: 508-667-8700 
Fax: 508-670-9001 

SOUTH CAROLINA 
(Raleigh, NC) 

EMA 

Tel: 919-846-6888 
Fax: 919-847-7360 


SOUTH DAKOTA 
(Excelsior, MN) 

CBR ASSOCIATES 
Tel: 612-470-2282 
Fax: 612-470-2283 

TENNESSEE (EASTERN) 
(Roswell, GA) 

EMA 

Tel: 404-992-7240 
Fax: 404-993-3426 

TENNESSEE (WESTERN) 
(Huntsville, AL) 

EMA 

Tel: 205-830-4030 
Fax: 205-830-1947 

TEXAS 

Dallas 

MREP 

Tel: 214-484-5711 
Fax: 214-484-0634 

UTAH 

(Denver, CO) 

SEALE & ASSOCIATES, INC. 

Tel: 303-779-8005 

Fax: 303-771-1103 

VERMONT 
(Billerica, MA) 

SIPEX CORPORATION 
Tel: 508-667-8700 
Fax: 508-670-9001 

VIRGINIA 
(Pasadena, MD) 

EES 

Tel: 410-255-9686 
Fax: 410-255-9688 

WASHINGTON, DC 
(Pasadena, MD) 

EES 

Tel: 410-255-9686 
Fax: 410-255-9688 

WASHINGTON 

Redmond 

COMPONENTS WEST 

Tel: 206-885-5880 
Fax: 206-882-0642 

WEST VIRGINIA 
(Pittsburgh, PA) 

J.N. BAILEY & ASSOC. 

Tel: 412-487-8640 
Fax: 412-487-8640 

WISCONSIN 
(Oak Brook, IL) 

ATI Ltd. 

Tel: 708-574-1771 

Fax: 708-572-0907 


WYOMING 
(Denver, CO) 

SEALE & ASSOCIATES, INC. 

Tel: 303-779-8005 
Fax: 303-771-1103 


CANADA 

Mississauga, Ontario 
SOURCE ELECTRONICS LTD. 

Tel: 905-676-0830 
Fax: 905-676-0844 

Ottawa 

SOURCE ELECTRONICS LTD. 

Tel: 819-457-1121 
Fax: 819-457-1126 

Montreal 

SOURCE ELECTRONICS LTD. 

Tel: 514-484-6340 
Fax: 514-484-7301 
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NORTH AMERICAN DISTRIBUTORS 


ALABAMA: 

Huntsville 

Future Electronics 

Tel; 205-830-2322 
Fax: 205-830-6664 

Reptron Electronics, Inc. 

Tel: 205-722-9500 
Fax: 205-722-9565 

ARIZONA: 

Phoenix 

Future Electronics 

Tel: 602-968-7140 
Fax: 602-968-0334 

Jan Devices 
Tel: 602-870-1190 
Fax: 602-870-8873 

Scottsdale 

A.V.E.D. Rocky Mountain, inc. 

Tel: 602-951-9788 
Fax: 602-951-4182 

ARKANSAS: 

Ft. Smith 

Omni Pro Eiectronics 

Tel; 501-484-5615 
Fax: 501-484-5020 

CALIFORNIA: 

Agoura Hills 
Future Electronics 
Tel: 818-865-0040 
Fax: 818-865-1340 

Reptron Electronics, inc. 

Tel: 818-707-0377 
Fax: 818-706-7651 

Irvine 

Bell Microproducts 

Tel: 714-470-2900 
Fax: 714-470-2929 

Future Electronics 

Tel: 714-250-4141 
Fax: 714-250-4185 

Reptron Electronics, Inc. 

Tel: 714-450-0300 
Fax: 714-450-0227 

Reseda 
Jan Devices 
Tel: 818-757-2000 
Fax: 818-708-7436 

San Diego 
Future Electronics 

Tel; 619-625-2800 
Fax: 619-625-2810 

Reptron Electronics, Inc. 

Tel: 619-453-8430 
Fax: 619-453-1465 

San Jose 

Bell Microproducts 

Tel: 408-451-9400 
Fax: 408-451-1600 

Future Electronics 
Tel; 408-434-1122 
Fax: 408-433-0822 


Reptron Electronics, Inc. 

Tel: 408-453-9933 
Fax: 408-453-9941 

Westlake Village 
Bell Microproducts 
Tel: 805-496-2606 
Fax: 805-496-6119 

COLORADO: 

Lakewood 
Future Electronics 

Tel: 303-232-2008 
Fax: 303-232-2009 

Wheat Ridge 

A.V.E.D. Rocky Mountain, inc. 

Tel: 303-422-1701 
Fax; 303-422-2529 

CONNECTICUT: 

Cheshire 

Future Electronics 

Tel: 203-250-0083 
Fax: 203-250-0081 

Wallingford 

Reptron Electronics, Inc. 

Tel: 203-265-3134 
Fax: 203-265-6765 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 203-265-6865 

FLORIDA; 

Altamonte Springs 
Bell Microproducts 
Tel: 407-682-1199 
Fax: 407-682-1286 

Future Eiectronics 

Tel; 407-865-7900 
Fax: 407-865-7660 

Seymour Electronics 

Tel: 407-767-6974 
Fax: 407-767-9667 

Deerfield Beach 
Bell Microproducts 

Tel: 305-429-1001 
Fax: 305-481-3586 

Future Electronics 

Tel: 305-426-4043 
Fax; 305-426-3939 

Ft. Lauderdale 
Reptron Electronics, Inc. 

Tel: 305-735-1112 
Fax: 305-735-1121 

Largo 

Future Electronics 

Tel: 813-530-1222 
Fax: 813-538-9598 

Orlando 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 407-354-1137 

Tampa 

Reptron Electronics, Inc. 

Tel: 813-855-4656 
Fax: 813-855-7660 
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GEORGIA: 

Norcross 

Future Electronics 

Tel: 770-441-7676 
Fax: 770-441-7580 
Reptron Electronics, Inc. 
Tel: 770-446-1300 
Fax: 770-446-2991 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 770-446-0430 

Seymour Electronics 

Tel: 770-441-7878 
Fax: 770-441-1001 

Woodstock 
Bell Microproducts 

Tel: 770-592-1010 
Fax: 770-592-1111 

ILLINOIS: 

Bensenville 

Omni Pro Electronics 

Tel: 708-350-0550 
Fax: 708-350-0759 

Schaumburg 
Future Electronics 
Tel: 708-882-1255 
Fax: 708-490-9290 

Marsh Electronics 

Tel; 708-303-0100 
Fax: 708-303-0023 

Reptron Electronics, Inc. 

Tel: 708-882-1700 
Fax: 708-882-8904 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 708-882-9776 

INDIANA: 

Carmel 

Marsh Electronics 

Tel: 317-575-4800 
Fax: 317-575-4810 

Indianapolis 

Custom Service Electronics 

Tel: 317-879-9119 
Fax: 317-879-9136 

Future Electronics 

Tel: 317-469-0447 

Fax: 317-469-0448 

KANSAS: 

Overland Park 
Future Electronics 
Tel: 913-649-1531 
Fax: 913-649-1786 

MARYLAND: 

Berlin 

Jan Devices 

Tel: 410-208-0500 
Fax: 410-641-7450 

Columbia 

Bell Microproducts 

Tel: 410-720-5100 
Fax: 410-381-2172 
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Future Electronics 

Tel; 410-290-0600 
Fax: 410-290-0328 

Reptron Electronics, Inc. 

Tel: 410-290-5113 
Fax: 410-290-7650 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 410-381-9380 

Seymour Electronics 

Tel: 410-992-7474 
Fax; 410-992-7410 

MASSACHUSETTS: 

Billerica 

Bell Microproducts 

Tel: 508-667-2400 

Fax: 508-663-7474 

Bolton 

Future Electronics 

Tel: 508-779-3000 
Fax: 508-779-3050 

Burlington 

Reptron Electronics, Inc. 

Tel: 617-273-2800 
Fax: 617-229-2815 

Hingham 

Sager Electronics 

Tel: 1-800-SAGER-800 

Fax: 617-740-2559 

Melrose 
Jan Devices 

Tel: 617-662-3901 
Fax: 617-662-0837 

Norwood 

Gerber Electronics 

Tel: 617-769-6000 
Fax: 617-762-8931 

Wilmington 
Sager Electronics 

Tel: 1-800-SAGER-800 
Fax; 508-657-6559 

MICHIGAN: 

Grand Rapids 
Calder Electronics 
Tel; 616-698-7400 
Fax; 616-698-9216 

Future Electronics 

Tel: 616-698-6800 
Fax; 616-698-6821 

Kentwood 

Custom Service Electronics 

Tel: 616-285-1060 
Fax: 616-285-1065 

Livonia 

Future Electronics 

Tel: 313-261-5270 
Fax: 313-261-8175 

Reptron Electronics, Inc. 

Tel: 313-525-2700 

Fax; 313-525-3209 

Troy 

Marsh Electronics 

Tel: 810-689-0299 
Fax: 810-689-0139 
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MINNESOTA: 

Bloomington 
Marsh Electronics 
Tel: 612-948-0464 
Fax: 612-948-0467 

Eden Prairie 
Future Electronics 
Tel: 612-944-2200 
Fax: 612-944-2520 

Edina 

Bell Microproducts 

Tel: 612-933-3236 
Fax: 612-933-3415 

Plymouth 

Reptron Electronics, Inc. 

Tel: 612-559-0000 
Fax: 612-553-0753 

MISSOURI; 

St. Louis 

Future Electronics 

Tel: 314-469-6805 
Fax:- 314-469-7226 

NEW HAMPSHIRE; 

Sager Electronics 
Tel: 1-800-SAGER-800 
Fax: 603-898-2741 

NEW JERSEY: 

Clifton 

Bell Microproducts 

Tel; 201-777-4100 
Fax: 201-777-6194 

Marlton 

Future Electronics 

Tel: 609-596-4080 
Fax: 609-596-4266 

Mount Laurel 
Seymour Electronics 

Tel: 609-235-7474 
Fax: 609-235-4992 

Parsippany 
Future Electronics 

Tel: 201-299-0400 
Fax: 201-299-1377 

NEW YORK: 

Hauppauge 
Future Electronics 
Tel: 516-234-4000 
Fax: 516-234-6183 

Sager Electronics 

Tel: 1-800-SAG ER-800 

Fax: 516-348-1006 

Rochester 
Future Electronics 

Tel: 716-387-9550 

Fax: 716-387-9563 

Smithtown 

Bell Microproducts 

Tel: 516-543-2000 
Fax: 516-543-2030 

Syracuse 

Future Electronics 

Tel: 315-451-2371 
Fax: 315-451-7258 


Woodbury 

Seymour Electronics 

Tel; 516-496-7474 
Fax: 516-496-0857 

NORTH CAROLINA; 
Raleigh 

Future Electronics 

Tel: 919-790-7111 
Fax: 919-790-9022 

Reptron Electronics, Inc. 

Tel: 919-870-5189 
Fax: 919-870-5210 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 919-850-9559 

OHIO: 

Akron 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 216-864-4620 

Beavercreek 
Future Electronics 

Tel: 513-426-0090 
Fax: 513-426-8490 

Cincinnati 

Schuster Electronics 

Tel: 513-489-1400 
Fax: 513-489-8686 

Dayton 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 513-898-4455 

Mayfield Heights 
Future Electronics 
Tel: 216-449-6996 
Fax: 216-449-8987 

Solon 

Reptron Electronics, Inc. 

Tel: 216-349-1415 
Fax: 216-349-1634 

Twinsburg 

Schuster Electronics 

Tel: 216-425-8134 
Fax: 216-425-1863 

OREGON: 

Beaverton 
Future Electronics 
Tel: 503-645-9454 
Fax; 503-645-1559 

Reptron Electronics, Inc. 

Tel: 503-629-2082 
Fax: 503-629-8645 

PENNSYLVANIA: 

Ambler 

Bell Microproducts 

Tel: 215-540-4148 
Fax: 215-540-4149 

Horsham 

Reptron Electronics, inc. 

Tel: 215-672-6055 
Fax: 215-672-4966 
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Langhorne 
Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 215-750-8327 

Pittsburgh (Cranberry Township) 
Sager Electronics 
Tel: 1-800-SAGER-800 
Fax: 412-772-3845 

PUERTO RICO: 

Florida 

Future Electronics 

Tei: 800-305-2343 
Fax: 305-426-3939 

TEXAS: 

Austin 

Bell Microproducts 

Tel: 512-258-0725 
Fax: 512-258-6517 

Future Electronics 

Tel: 512-502-0991 
Fax: 512-502-0740 

Omni Pro Electronics 

Tel: 512-794-9200 
Fax: 512-338-9576 

Carrollton 

Omni Pro Electronics 

Tel: 214-233-0500 
Fax: 214-732-8743 

Houston 

Future Electronics 

Tel: 713-785-1155 
Fax: 713-785-4558 

Omni Pro Electronics 

Tel: 713-270-1700 
Fax: 713-270-8020 

Richardson 
Bell Microproducts 

Tel: 214-783-4191 
Fax: 214-783-4192 


Future Electronics 

Tel: 214-437-2437 
Fax: 214-669-2347 

Sager Electronics 

Tel: 1-800-SAGER-800 
Fax: 214-783-4240 

UTAH: 

Midvale 

A.V.E.D. Rocky Mountain, Inc. 

Tel: 801-565-8300 
Fax: 801-565-9983 

Salt Lake City 
Future Electronics 

Tel: 801-467-4448 
Fax: 801-467-3604 

VIRGINIA: 

Herndon 

Bell Microproducts 

Tel: 703-834-3696 
Fax: 703-834-3698 

WASHINGTON: 

Bellevue 

Reptron Electronics, Inc. 

Tel: 206-453-1699 
Fax: 206-453-1827 

Bothell 

Future Electronics 

Tel: 206-485-6616 
Fax: 206-485-6109 

Redmond 

Bell Microproducts 

Tel: 206-861-5710 
Fax: 206-885-5399 


WISCONSIN: 

Brookfield 
Future Electronics 
Tel: 414-879-0244 
Fax: 414-879-0250 

Milwaukee 
Marsh Electronics 

Tel: 414-475-6000 
Fax: 414-771-2847 

CANADA: 

Pointe Claire, Quebec 
Future Electronics 
Tel: 514-694-7710 

Fax: 514-695-3707 

Quebec City, Quebec 
Future Electronics 
Tel: 418-877-6666 
Fax: 418-877-6671 

Mississauga, Ontario 
Future Electronics 
Tel: 905-612-9200 

Fax: 905-612-9185 

Ottawa, Ontario 
Future Electronics 

Tel: 613-820-8313 
Fax: 613-820-3271 

Calgary, Alberta 
Future Electronics 
Tel: 403-250-5551 
Fax: 403-291-7054 

Edmonton, Alberta 
Future Electronics 

Tel: 403-438-2858 
Fax: 403-434-0812 

Vancouver, British Columbia 
Future Electronics 
Tei: 604-294-1166 
Fax: 604-294-1206 
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AUSTRIA: 

CODICO GES. MBH AND CO. KG 

Muhlgasse 86-88 
A-2380 Perchtoldsdorf 
Tel: 43-1-86305-0 
Fax: 43-1-86305-98 

BELGIUM: 

TRADEMARK ELECTRONICS 

Bisschoppenhoflaan 357-359 
2100 Antwerp, Belgium 
Tel: 32-3-325-1910 
Fax: 32-3-326-0510 

BIH/KROATIEN: 

ELATEC 
Kucerina 5 
HR-41000 Zagreb 
Kroatien 

Tel: 385-41-453-350 
Fax: 385-41-453-356 

BULGARIA: 

ELATEC 

Tzarigradsko shosse 7th KM 
BG-1184 Sofia 
Tel: 359-2-771-580 
Fax: 359-2-772-188 

DENMARK: 

SUPPLY-TEAM 

Handvaerkerbyen 18 
DK-2670 Greve 
Tel: 45-42-902333 
Fax: 45-42-904890 

EASTERN EUROPE 
(HEADQUARTERS): 

ELATEC VERTRIEBS GMBH 

Bretonischer Ring 11 
D-85630 Grasbrunn 
Tel: 49-89-463018 
Fax: 49-89-4602403 

FINLAND: 

INTEGRATED ELECTRONICS OY AB 

Turkhaudantie 1 
FIN-00700 Helsinki 
Tel: 358-0-3513133 
Fax: 358-0-3513134 

FRANCE: 

LINEAR SEMICONDUCTOR 

EXCELLENCE (LSX) 

30 Rue Du Morvan, SILIC 525 
94633 Rungis Cedex 
Tel: 33-1-4687-8336 
Fax: 33-1-4560-0784 

HONG KONG: 

ELECTRONIC SCIENTIFIC 

ENGINEERING LTD 
20/F Shun Tak Centre 
200 Connaught Road 
Central Hong Kong 
Tel: 852-2559-2041 
Fax: 852-2858-2555 


HUNGARIA: 

ELATEC 
Peterdy u. 15 

Alag Center Pest lll-rd floor 
H-1071 Budapest 
Tel: 36-1-351-75-91 
Fax: 36-1-351-75-90 

INDIA: 

VENTRONICS PVT. LTD 

820, 8th Main, 4th Block, BEL Layout 
Vidyaranyapura, Jalahatli, 
Bangalore-560 097 
Tel: 91-80-8382191/8381199 
Fax: 91-80-8382191 

ISRAEL: 

SEG TEC 

3 Hametsuda St., Industrial Park 
Azur 58001, 

Tel: 972-3-556-7458 
Fax: 972-3-556-9490 

ITALY: 

CELTE S.R.L. 

V. le Lombardia 15 
20131 Milano 
Tel: 39-2-266-6295 
Fax: 39-2-266-6960 

JAPAN: 

TOKYO MUSEN KIZAI CO. LTD. 

3-7, Sotokanda 2-Chome, Chiyoda-ku 
Tol^o 101 

Tel: 81-3-3253-0545 
Fax: 81-3-3255-2738 

NIPPON SIPEX CORPORATION 

Haibara Building, 2-3-7 Sotokanda 
Chiyoda-ku Tokyo 101 
Tel: 81-3-3254-5822 
Fax: 81-3-3254-5824 

KOREA: 

SUNHO CORPORATION 

Seoul Young Dong P.O. Box 1846 
Seoul 

Tel: 822-558-4415 
Fax: 822-558-4412 

NETHERLANDS: 

ADDED VALUE ELECTRONICS 

Vissersdijk Beneden 17 

3319 GW Dordrecht, Netherlands 

Tel: 31-78-6215900 

Fax: 31-78-6215815 

NORWAY: 

BEXAB NORGE 

Vestvollveien 10 P.O. Box 84 
N-2020 Skedsmokorset 
Tel: 47-63874900 
Fax: 47-63875900 

POLAND: 

ELATEC 
ul.T. Kantora 5/17 
PL-31-445 Krakow 
Tel: 48-12-121-359 
Fax: 48-12-121-359 


ROMANIA: 

ELATEC 
Peterdy u. 15 

Alag Center Pest lll-rd floor 
H-1071 Budapest 
Hungaria 

Tel: 36-1-351-75-91 
Fax: 36-1-351-75-90 

SINGAPORE: 

SABRE TECHNOLOGIES PTE. LTD 

104 Boon Keng Road 

#07-07 Kallang Basin Industrial Estate 

Singapore 1233 

Tel: 65-2932003 

Fax: 65-2930661 

SOUTH AFRICA: 

COMMUNICA LTD 

29011 Sunnyside 
0132 Pretoria 

Tel: 27-12-3227613/3227621 
Fax: 27-12-3223721 

SPAIN & PORTUGAL: 

ANATRONIC S.A. 

Avda. Valladolid 27 
28008 Madrid 
SPAIN 

Tel: 34-1-542-4455 
Fax: 34-1-559-6975 

SWEDEN: 

LAC ELEKTRONIK 

Box 5036 

131-05 Nacka-Stockholm 
Tel: 46-8-642-8300 
Fax: 46-8-642-8303 

TAIWAN: 

KALTEC INT’L LTD 

No. 18, Lane 46, Sec 2, 

Shuang Shi Road 

Panchiao 

Taipei 

Tel: 886-2-255-5711 
Fax: 886-2-253-7636 

TSCHECHIAN REPUBLIC: 

ELATEC 
Prazska 53/11 
CZ-566 01 Vysoke Myto 
Tel: 42-468-221-60 
Fax: 42-468-221-60 

UNITED KINGDOM: 

MB COMPONENTS LTD. 

2 Linden House 
Turk Street 

ALTON, Hampshire GU34 IAN 
ENGLAND 

Tel: 44-1420-542500 
Fax: 44-1420-542700 
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INTERNATIONAL DISTRIBUTORS 



^ Corporation ▼ 


AUSTRALIA: 

AVNET/VSI ELECTRONICS 

6-8 Lyon Park Road, Unit C 
North Ryde, NSW 2113 
Tel: 61-2-878-1299 
Fax: 61-2-878-1266 

FRANCE: 

FUTURE ELECTRONICS 

Parc Technopolis - LP 854 Les ULIS 
3 Avenue du Canada Bat. Theta 2 
91 974 Courtaboeuf Cedex 
Tel: 33-1-6982-1111 
Fax: 33-1-6982-1100 

GERMANY: 

FUTURE ELECTRONICS 

Munchner Strasse 18 
85774 Unterfohring 
Tel: 49-89-95727143 
Fax: 49-89-95727144 

KARL-HEINZ-DREYER 

Albert-Schweitzer-Ring 36 
D-22045 Hamburg, Germany 
Tel: 49-40-6695227+28 
Fax: 49-40-6684030 

MEV ELEKTRONIK SERVICE GmbH 

Heinrich-Hasemeier Str. 26 
D-49076 Osnabruck 
Tel: 49-541-13908-0 
Fax: 49-541-13908-39 

IRELAND: 

FUTURE ELECTRONICS 

26 Merchants Sq. 

Ennis, County Clare 
Tel: 353-65-41330 
Fax: 353-65-40654 

ITALY: 

COMPREL spa 

Via Po 37 

20031 Cesano Maderno (Ml) Italy 
Tel: 39-362-553991 
Fax: 39-362-553967 


NEW ZEALAND: 

VSI ELECTRONICS (NZ) PTY LTD 

274 Church Street 
Penrose, Aukland 
Tel: 64-9-636-7801 
Fax: 64-9-636-7803 

SINGAPORE: 

FUTURE ELECTRONICS 

#16-02 BP Tower 
396 Alexandra Road 
Singapore 0511 
Tel: 65-479-1300 
Fax: 65-479-3151 

SWITZERLAND: 

MILGRAY DISTRIBUTION 

R. Knuchel Electronics 
Weihenweg 45 
CH-2562 Port 
Tel: 41-32-512064 
Fax: 41-32-511359 

UNITED KINGDOM: 

FUTURE ELECTRONICS 

Future House 
Poyle Road 
CoInbrook 
Berkshire SL30EZ 
Tel: 44-1753-763000 
Fax: 44-1753-689100 

HERO ELECTRONICS LTD. 

Dunstable Street 
Ampthill 

Bedfordshire MK45 2JS 
England 

Tel: 44-1525-405015 
Fax: 44-1525-402383 
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Sipex 

Corporation 

Headquarters 
and Main Offices: 

22 Linnell Circle 
Billerica, MA 01821 
Tel: (508) 667-8700 
Fax: (508) 670-9001 

491 Fairview Way 
Milpitas, CA 95035 
Tel: (408) 945-9080 
Fax: (408) 946-6191 

North American 
Sales Offices: 

22 Linnell Circle 
Billerica, MA 01821 
Tel: (508) 667-8700 
Fax: (508) 670-9001 


International 
Sales Offices: 

FRANCE 
Sipex S.A.R.L. 

30 Rue du Morvan, 
SILIC 525 
94633 Rungis Cedex 
Tel: 33-1-4687-8336 
Fax: 33-1-4560-0784 

GERMANY 
Sipex GmbH 

Gautinger Strasse 10 
82319 Starnberg 
Tel: 49-8151-89810 
Fax: 49-8151-29598 

United Kingdom 
MB Components Ltd. 

2 Linden House 
Turk Street 
Alton, Hampshire 
England GU34 IAN 
Tel: 44-1420-542500 
Fax: 44-1420-542700 


JAPAN 

Nippon Sipex Corporation 

Haibara Building 

2- 3-7 Sotokanda 
Chiyoda-ku 
Tokyo 101 

Tel: 81-3-3254-5822 
Fax: 81-3-3254-5824 

Tokyo Musen Kizai Co. Ltd. 

3- 7, Sotokanda 2-Chome, 
Chiyoda-ku 

Tokyo 101 

Tel: 81-3-3253-0545 

Fax: 81-3-3255-2738 



22 Linnell Circle 
Billerica. MA 01821 
508-667-8700 
FAX: 508-670-9001 


SIGNAL PROCESSING EXCELLENCE 


